
















At Henry Radio, we are proud that amateurs not only in 
the United States hut throughout the free world look to 
us as their pre-eminent supplier of fine communications 
equipment. For fifty years this has been our principal 
business and it still is. 

Most amateurs don’t fully understand, however, the 
manner in which we have grown and grown so that every 
year we are better equipped to provide a genuine ser¬ 
vice to the world amateur fraternity and at the same 
time extend our unique blend of responsible, expert ser¬ 
vice to many electronic services in addition to the 
amateurs. 

Our tree has indeed grown many new and sturdy branches. 
Yes. as always we distribute all the available high quality 
amateur equipment. In addition, we manufacture a full 
line of linear amplifiers that have become world famous 
for quality and reliability. These have provided the stan¬ 
dard of reference in amateur radio for many years and 
are widely employed by commercial and government 
users. More recently our tube amplifiers have been sup¬ 
plemented by a broad line of solid state amplifiers for 
the HF, VHF and UHF hands. Many of these amplifiers 
are •ype accepted by the FCC for business. Public ser¬ 
vice. RCC and marine two-way service. 


Out of this program has grown an entire new operation 
providing high quality FM handhelds, mobiles and fixed 
station transceivers for all these services. Moreover, as 
an off-shoot of our vacuum tube amplifier program we 
now supply R.F power generators to industry. These are 
used as plasma generators in thin film plating and other 
exotic scientific processes. 

What does all this mean to our most important cus¬ 
tomers, the amateur radio operators of the world. Simply 
this. As Henry Radio grows these sturdy new branches 
on our tree of electronic expertise, we continually 
strengthen our ability to help the amateurs of the world 
satisfy their communications requirements. As always, 
we offer expert, responsible assistance, the kind ama¬ 
teurs need and want. Wherever you live in the world, 
we invite you to turn to Henry Radio, the pioneer in ser¬ 
vice to the amateur radio fraternity. 


11240 W Olympic BEvd , Los Angelas. Calif. 90064 213/477-6701 
931 N Euclid, Anaheim. Calif. 92301 714/772 9200 

Buller, Missouri 64730 816/679-3127 
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It ycurve got a catling for far-reach¬ 
ing action, have we got a number 
tor you! 

Swan's 4010V: precision engi¬ 
neered for 40-2045-10 meters. 
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With slim-line traps, this 4-band 
vertical offers advanced light¬ 
weight construction with heavy 
weight performance, 

40lOV's fine-tuned to handle 
2000 PEP With a typical VSWR ot 
1,5:1 at resonance. 

PowerfuJh designed — yet power- 
fally simple to set up. 

No-hasslc installation. The 21' 
vertical comes in short, easy to 
assemble lengths. Complete with 
mounting hardware. You're up 
and running in record time. 

Expandable too. No trick at all 
to stretch your reach into 75 
meters, with the optional Swan 
75 AK Kit. 

Jusl 179.95 for an outstanding 
4-band trap vertical, the 401QV 


(and $39.95 for the 75-metci add¬ 
on kit), at your Swan dealer. 

And by all means, use your Swan 
Credit Card, 
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no charge 
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For technical Information, order and repair status, and in Mississippi, please call 601-323-5869 

Order any product from MFJ and try it. If not delighted, return within 30 days far a prompt refund (less shipping). 

Order today. Money back if not delighted. One year unconditional guarantee. Add $2,00 shipping/handling. 
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More Details? CHECK-Of F Page 128 


This NEW MFJ Versa Tuner II. . . 

has SWR and dual range wattmeter, antenna switch, efficient airwound 
inductor, built in balun. Up to 300 watts RF output. Matches everything 
from 160 thru 10 Meters: dipoles, inverted vees, random wires, verti¬ 
cals, mobile whips, beams, balance lines, coax lines. 
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$7095 


Antenna matching 

capacitor, 208 pi. 
1000 volt spacing. 


Sets power range, 

300 and 30 watts 
Pull tor SWR. 


Only MFJ gives you this MFJ 941 Versa 
Tuner II wtih all Ihese features al this price 
A SWR and dual range watlmeter {300 and 
30 waits lull scale) lels you measure RF 
power output lor simplified tuning 

An antenna switch lets you select 7 coax 
led antennas, random wire or balance line, 
and tuner bypass 

A new efficient airwound inductor (12 po 

sitions) gives you less losses than a tapped 
toroid for more watts out 
A VA balun tor balance lines 1000 voil 
capacitor spacing Mounhng hrackels for mo 
bile installations (not shown). 

With the NEW MFJ Versa Tuner ll you cun 
run your lull Iransceivei power ouLpul — up lo 
300 watts RF power ouiput - and match your 


v 
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Meter reads SWR 

and RF watts in 
2 ranges. 


Efficient airwound induc¬ 
tor gives more watts out 
and less losses. 


Transmitter matching 

capacitor 208 pf. 
1000 volt spacing 


ANTENNA SWITCH lets you select 2 
coax led antennas, random wire or 
balance line, and tuner bypass. 

transmitter lo any imllme hum 160 thru 10 
Meters whether you have coax cable, balance 
line, or random wire 

You can tune out rfie SWR on your dipole, 

iriver led vee, r andom wire, vertical, mobile 
whip, beam, quad or whatever you have 

You can even operate all bands with just 


one existing antenna No need ro put up sepa 
rate anlennas for each band 

Increase the usable bandwidlh of your mo 
bile whip by tuning out the SWR from inside 
your car. Works great with all solid statu rigs 
(like the Alias) and with all tube type rigs. 

It travels well. too. Its ultra compact we 
8x2x6 inches lit easily in a small comer of 
your suitcase 

This beautiful little tuner is housed m a 
deluxe eggshell while Ten Tec enclosure wdh 
walnut gram sides 

SO 239 coax connectors are provided for 
transmittal input and coax led antennas 
Quality five way binding posts are used Tor 
the balance line inputs (2), random wire input 
(1), and ground (f) 
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MFJ 901 VERSA TUNER 


Hew efficient air wound coil lor more mill sul 

Only Ml J uL.cn.. jn efficient jn wound nnJuttw (l 2 {kvIio*iv| 
>n ina of Tuficrri> ro gm yi>u mme WiT astf Ufy 
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dvilti dll (iqs UMrj compdcl 5x2i6 mtiws SO?39 curmec 
tors i way Exuding pests Ten Tec encfasuie 
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MFJ 16010 RANDOM WIHE TUNER 

Optra tt 160 Ihru 10 Melm Op lo ?00 wjIIi HF output. 
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£0 739 conneclorj Zi3i* inches Milthei lb 19 ZOO flhmi 
tl 10 Mm 
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MFJ 400 8043 ECONO KEYER 

MFJ brtnfi jou « rtkibit tufl I* a lure etonimr keytr uttng 
|h* limoui CURTIS 1043 ktfor on i chip 
Panel Control Speed (S to SO WW) pull Id fufw, 
•roiumt. on ott. 3 cooducHX. tf * inch phone lack lex heynM 
ootpul anil key paddle input 

mirrnBi wt*phT cDoinri Jet': you adjust dnt dasit spsen 
ralics lot d dishnchve signal la pfmenjrr DRV lew sturd 
OX eoniacts S*deinno jfuI speaker Internal lone conTrol 
tamMc optfidon with squnf, T t! key Do! memory Irtsiant 
slaM Sell uonipeeling JamprooT sp.iviixj Reliable solid stale 
keying yr^j Woi>, sow sidle rrajwniner^ I - 30UV, 

10 ma mm And + 30 DV. 100 ma ma« ; 
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a second look 

::v:'7 ! I by Jim Fisk 




In recent months there has been rising concern about the possible harmful effects to living tissue 
due to heating by radio-frequency energy at 10 MHz and above. The weekly CBS TV news maga¬ 
zine, 60 Minutes, devoted a segment to this topic several months ago, numerous "rf radiation” 
stories have been published in newspapers and magazines, and now there is a best-selling book on 
the subject: The Zapping of America, by Paul Brodeur. Although much of Brodeur's book is devoted 
to what he calls the "deadly risk of microwave radiation” and its ”cover-up” by the government, he 
apparently doesn't know the difference between high-power radar or TV transmitters and high-fre¬ 
quency amateur and CB equipment. He would have you believe that little or no research has been 
done on the dangers of electromagnetic radiation; if your neighbors believe him, you may find your 
radio activities squelched by local citizens who are afraid of being "zapped” by your amateur trans¬ 
mitting equipment. 

Contrary to what Brodeur says, microwave engineers have been aware of rf radiation hazards for 
30 years or more, and the scientific community has spent thousands of man hours investigating its 
effects and establishing safety standards. It is known, for example, that the internal body organs are 
susceptible to damage from heating caused by high-power radio energy in the range from 150 to 
1200 MHz, and that the eye is especially prone to damage from radiation above 1000 MHz. More im¬ 
portantly, it is known that power levels which cause damage are much higher than those found in the 
average ham shack. Kilowatt transmitters on the amateur uhf bands (432 MHz and above) are poten¬ 
tially hazardous, but if they are completely shielded they are not dangerous to your health. On the 
lower frequencies there is practically no danger, even if you're running 2000 watts PEP. 

Based on present knowledge, which is extensive, various government agencies have established rf 
radiation safety standards with recommended exposure limits referred to as Radiation Protection 
Guide Numbers (RPGN). The accepted RPGN value is 10 milliwatts per square centimeter of body 
area, the standard set by the Occupational Safety and Health Administration (OSHA). Although there 
are some scientists who disagree with this standard, most agree that rf power levels one-half the 
OSHA standard (5 mW/cm 2 ) have little effect on the human body, and practically no one objects to a 
standard of 1 mW/cm 2 . Note that this is based on continuous exposure. 

If your transmitter is well shielded, and you use coaxial transmission line, the only possible danger 
is radiation from your antenna. Assuming a kilowatt linear with 65% efficiency and no feedline loss 
places about 650 watts at the antenna; what is the minimum safe distance? This depends on the 
directivity of your antenna, but for a half-wavelength dipole it equates to a distance of about 3 meters 
(10 feet) for a power density of 5 mW/cm 2 . If you're running less than a kilowatt, of course, the safe 
distance is less. Since most amateur dipoles are installed at least 8 meters (25 feet) above the ground, 
they obviously pose no radiation threat. 

What about multi-element Yagi beams and stacked arrays? Since most of the power is concen¬ 
trated in front of the beam, there is little danger above or below the antenna. Even with 650 watts in¬ 
put, the beam must have at least 15 dBd gain before the power density reaches 5 mW/cm 2 in the 
center of the forward lobe, 10 meters (30 feet) in front of the antenna. Few amateur antennas have 
this much gain, and those that do are used on uhf where it's impossible to generate 650 watts into 
the antenna and stay within the legal power limit. 

On the high-frequency bands, if your beam is on a tower at least 10 meters (30 feet) high and not 
pointed into a building less than 10 meters away, there is absolutely no hazard at legal amateur power 
levels. Keep this in mind if you start getting grief from your neighbors. 


Jim Fisk, W1HR 
editor-in-chief 
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New, 

Remotabte 2meter Mobie! 




ICOM’s New IC-280 


ICOM introduces its new 2 meter mobile radio with 
the detachable microprocessor control head* the IC* 
280, Bright* easy to read LED’s and a new style meter 
grace the brushed aluminum “new look* front panel 
of the detachable control head* which provides mem¬ 
ory and frequency control for the remotely mountable 
main section. 

The IC-280 comes as one radio to be mounted In the 
normal manner: but* as an option, the entire front one 


when power is turned off at the front panel switch, the 
IC-280 retains its programmed memories: and when 
power is completely removed from the radio, the 
±600 KHz splits are still maintained! 

Frequency coverage of the IC-280 is in excess of the 
2 meter band; and the new band plan (144.5-145,5 
MHz repeaters) can easily be accommodated, since it 
was included in the IC-2S0*i initial planning by the 
ICOM design team. 



third of the radio detaches and 
mounts by its optional bracket 
and the main body tucks neatly 
away out of sight. Now you can 
mount your 2 meter mobile radio 
in places that seemed really tight 
before. 

With the microprocessor head the ^ A 
IC-280 can store three frequencies of 
your choice, which are selected by a four 
position front panel switch. These frequen¬ 
cies are retained in the IC-280 memory for 
as long as power is applied to the radio. Even 


The main section of the IC-280 puts you up to the 
minute with the latest state of the art engineering. The 
new IC-280 includes the latest Innovations in large 
signal handling FET front ends for excellent inter- 
modulation character and good sensitivity at 
the same time. The IF filters are crystal 
monolithics in the first IF and ceramic in 
the second, providing narrow band 
a\ capacity for today and tomorrow’s 

crowded operating conditions, 
fek Modular 


construction with 
broad band tuning provides full 
rated power across the full 2 
meter band (plus a little). 


All ICOM rtdlo* ■tfnlflc»ntJy 
FCC aptcMratlDH 
IkailJOf iihuiooi mmloiii. 


Spfrlfketlpti* »u b| nl io 
chans* wtthmH notice. 
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comments 


microstripline 

impedance 

Dear HR: 

The formula W1HR deduced for 
microstrip impedance in the 
December, 1977, issue is interesting 
because it can be rewritten in the 
following way: 


The above discussion is derived 
directly from a consideration of the 
field cell concept and of field maps 
for the transmission lines. It also 
follows that a line of any shape can 
be either calculated from a map or 
measured very simply with an ohm- 
meter and resistance paper as 
described on page 492 of Electromag¬ 
netics by J. D. Kraus and K. R. 
Carver (McGraw-Hill, New York, 
1973). 

John Kraus, W8JK 
Director, The Ohio State 
University Radio Observatory 


= 376.7 


h 

w + h 


ohms 



where Z = stripline impedance 

(ohms) 

h = height of stripline 
w = width of stripline 
(in same units as k) 

E r = relative permittivity of 
dielectric 

The number 376.7 ohms (per 
square) is the intrinsic impedance of 
free space which by coincidence is 
nearly equal to 120k . 

If there were no fringing of the 
electric field at the edges of the 
stripline the characteristic impedance 
of the line would be given exactly by 

Z = *- 7 pl ohms (2) 
E r iv 


In eq. 1 the w + h in the denom¬ 
inator takes account of the fringing 
effect by considering that the stripline 
is effectively wider than its actual 
width w by the amount of the height 
h. As the ratio of the width to height 
becomes larger, the effect of the 
fringing becomes less significant and 
for a very wide stripline its character¬ 
istic impedance would approach that 
of eq. 2. 


bandspreading 

techniques 

Dear HR: 

I read with interest Mr. Leonard 
Anderson's excellent article on band¬ 
spreading techniques in February, 
1977, ham radio . I would like to pro¬ 
pose an alternate to his standard 
capacitor. By using a 3-wire guarded 
circuit, as shown in fig. 1 , the cable 

i-1 



METAL ENCLOSURE 


length will not cause the standard to 
read in error. This is due to the shield 
of the coax acting as a shield be¬ 
tween the two leads from the capa¬ 
citor. This method is used quite fre¬ 
quently by GenRad and other com¬ 
panies when measuring very accurate 
capacitance values. The main dis¬ 
advantage of the guard circuit is that 
the capacitor must be isolated from 
ground. 

Robert Heider, W0EJO 
Glendale, Missouri 


antenna 
noise bridges 

Dear HR: 

I found the recent article on RX 
noise bridge measurements very in¬ 
teresting. As the developer of the 
original antenna noise bridge I would 
like to point out that two basic 
models were developed. The TE701 
used a similar output circuit to the 
one shown in the article and worked 
well to over 100 MHz. The Model 
TE702 used a variation and worked to 
over 250 MHz. The bridge circuit was 
as follows: 




Note that the transformer does not 
need to be accurately center tapped 
and that it can be bifilar wound. Also, 
with a 100-ohm variable pot the cali¬ 
bration range is zero to infinity. To 
make a reactance bridge, place a 
fixed capacitor across the unknown 
terminal and a variable capacitor 
across the reference resistor. With 
less effort a lot more accuracy is 
available with this network over a 
wider frequency range. 

Ted Hart, W5QJR # 

Richardson, Texas 

*W5QJR is the inventor of the Antenna Noise 
Bridge, and holds the patent on this very useful 
device. Readers who are interested can obtain 
copies of the patent (number 3,531,717, dated 
September 29, 1970) for 50 cents from the 
Commissioner of Patents, Washington, DC 
20231. Editor 


(Continued on page 82.) 
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evolution of the mla 

When the ML A-2500 was first introduced it was a new concept in 
high performance amplifiers. Low and sleek yet powerful enough 
for the military. Some wondered ... needlessly. 

A promise kept. 

The MLA-2500 promised 2000 watts PEP input on SSB. A heavy duty 
power supply. Two Eimac 8875's. And as thousands of Amateurs across 
the world have proven, the MLA-2500 delivers! 

Now DenTron is pleased to bring you The new MLA-2500 B. 

Inherently the same as the original MLA-2500, the B model includes all 
of the above specifications plus a few refinements. New high low power 
switching for consistent efficiency at both the 1KW and 2KW power 
levels, and 160 -15 meters. 

Tested and proven. 

What better test for an amplifier than the Clipperton DXpedition? 

Even after 32,000 QSO's, and an accidental dunk in the ocean, the same 
3 MLA-2500's are still amplifying other rare DXpeditions around 
the world - listen for them. 

Convinced? Isn't it time you owned the amplifier that powered 
Clipperton and thousands upon thousands of radio stations 
throughout the world? 

MLA-2500 B $899.50, 
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CB'S THREAT TO 220 MHZ is far from dead, as indicated by an in-depth study just pub¬ 
lished by the FCC "Alternatives for Future Personal Radio Services" is a two-volume 
set produced by the Commission's Office of Plans and Policy following a 20-month study 
by the Personal Radio Planning Group. After weighing all possible factors, the study 
concludes that 220-225 and the 900-MHz land mobile reserve bands are the best spots for 
a new CB service, and economics, performance, timing, and possible medical considerations 
all lean toward 220 MHz. 

One Factor That Shouldn't be overlooked is that this study was done when Carlos Roberts 
headed the Office of Plans and Policy — and he’s now head of the Safety and Special Ser¬ 
vices Bureau which includes Personal Radio Services (Amateur Radio and CB) among its 
Divisions. 

THE FCC’S BAN ON 10-METER LINEARS was upheld in June by the Commissioners by a 5-1 
vote despite a significant shift Tn FCC staff support. This time the Safety and Special 
Services Bureau joined the Chief Engineer's office in opposing the ban on legitimate 
Amateur linears, but the Field Bureau stated they found the ban to be very effective and 
the Commissioners went along. 

AMATEUR RADIO WASN’T involved in FCC's discussion of interconnects (Docket 20846) in 
June, but the tone of the meeting was that commercial systems resembling Amateur autopatch 
repeaters were "dangerously close" to being common carriers and would be undergoing care¬ 
ful scrutiny in the near future. The implications for Amateur Radio are far from clear 
at this time, but Amateur repeater users and operators alike would be wise to be very care¬ 
ful in the operation of their systems. 

AMATEURS REQUESTING CALLSIGNS not currently available (1x2s for Extras or "counterpart" 
1x3s for oldtimers switching caTl areas, for example) may find themselves stuck with a new 
callsign they really didn't want. So many Amateurs have been making improper requests 
that it's caused a serious backlog, about 8500 at last count. So, in the future, such ap¬ 
plicants won't be asked whether they want one of the new callsigns, instead of what they'd 
requested, but will simply be issued one. 

Amateurs Who Upgrade must request a callsign change in the FCC Field Office at the time 
of the exam — later requests for a new callsign (except by Extras) will be returned with¬ 
out action. 

FCC'S EX PARTE COMMUNICATIONS rules, which severely limit Commission people's ability 
to discuss pending Notices of Proposed Rule Making, is now the subject of a Notice of 
Inquiry (General Docket 78-167). Until it acts on that NOI, the Commission has adopted 
an interim policy requiring outsiders planning to discuss a pending issue with the Com¬ 
mission to submit beforehand a memo for the record describing what they plan to discuss 
(according to current interpretations, the limitations on informal discussions do not 
apply to Petitions for Rule Making or Notices of Inquiry). 

Comments On The NOI are due August 9, and Reply Comments by August 23. 

" MEDIUM BANDWIDTH" ATV on 10 meters has been okayed by the FCC for a two-year test 
period starting June 16. The five stations receiving the Special Temporary Authority 
will be permitted the use of A5 or F5 with a maximum bandwidth of 35 kHz from 29.0 to 
29.3 MHz. The five involved are W9NTP, W3EFG, W0LMD, W6MXV, and WB9LVI — the STA was 
in response to a request from the ARRL. 

THE PROPOSED REVISION OF THE 1934 Communications Act unveiled in June held no sur¬ 
prises for Amateur Radio, though it would abolish the FCC in favor of a "Communications 
Regulatory Commission" and delegate frequency allocation to the "National Telecommuni¬ 
cations Agency." The only obvious effect on Amateurs would be the increase in license 
terms to 10 years, and reintroduction of license fees. Passage of the revised act is a 
long way off, however. 

ALIEN AMATEURS SEEKING permission to operate in the United States should now send their 
Form _ 61(j-A applications direct to Gettysburg (FCC, Box 1020, Gettysburg, Pennsylvania 
17325) instead of to Washington as in the past. Part 97.305 (b) of the Rules has just been 
revised to permit the change, which accelerates processing. 

420-450 MHZ BAND USERS may be in for severe interference problems when the Air Force's 
"PAVE PAWS” radar goes Into operation in the next year or so. The very-long-range system 
has an average ERP of about a billion watts, and one estimate says that when it's aimed at 
the moon the reflected signal would illuminate an entire hemisphere of the earth with a 
10-20 microvolt signal. The main beam could also burn up a receiver front end 15 km away. 

First Operational Site for PAVE PAWS is Cape Cod (Massachusetts) and a second installa- 
tionis slated for Beale Air Force Base in California, PAVE PAWS has the potential for 
doing real damage to the Amateur satellite program as well as other weak-signal work on 
the 70 cm band. Both AMSAT and the ARRL are carefully studying the problem. 
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I ^ Nor all dealers arp Kenwood dealers...and 

A* all dealers who carry Kenwood products are 

* VMpvW • not Authorized Kenwood dealers. But when 
you see this plaque you'll know you Ye in the right place. 

Only an Authorized Kenwood dealer offers factory trained service technicians 
and sales personnel, an extensive stock of spare parts and a direct line of 
communications with factory technicians. He offers the complete Kenwood 
line..,the finest line of Amateur Radio equipment available, 

Kenwood jis unique in the industry, offering seminars for its dealers' personnel, 
bringing the latest information from the factory to the people you deal with. 
This is just one more example of the ways in which Kenwood has become 
the Pacesetter of Amateur Radio. 

When you buy Ken wood,., you buy the best 

ALABAMA, Long's Electronics, Birmingham * ALASKA, Reliable Electronics, Anchorage - Afil- 
ZONA, Power Communications, Phoenix ■ CALIFORNIA, Ham Radio Outlet, ^jr^ngame - Ham 
Radio Outlet, Van Nuys - Ham Radio Outlet, Anaheim - Henry Radio Company, Anaheim - Henry 
Radio, Incorporated, Los Angeles - Webster Radio, Fresno * COLORADO, CW Electronics, Denver 
i IOWA, HI Inc,, Council Bluffs * FLORIDA, Amateur Electronic Supply, Orlando - Amateur Radio 
Center, Miami - Grice Electronics, Pensacola - HAWAII. Lafayette Radio Company. Honolulu 

* ILLINOIS. Erickson Communications, Chicago - Klaus Radio. Poona * INDIANA, Graham Elec¬ 
tronics, Indianapolis - Ho osier Electronics, Terre Haute - Kryder Electronics, Fort Wayne •KAN¬ 
SAS. Associated Radio, Overland Park * LOUISIANA. Digital Electronics, New Orleans * MAINE, 
Craig Radio Company, Portsmouth * MARYLAND, Electronic international Service, Wheaton ■ 
Professional Electronics, Baltimore * MASSACHUSETTS, Tufts Electronics, Medford - MICHIGAN, 
Electronic Distributors, Muskegon -Radio Supply and Engineering, Clawson* MINNESOTA, Elec¬ 
tronic Center. Minneapolis ■ MISSOURI. Ham Radio Center, SL Louis - Henry Radio Company, 


. 

. 






Butler - Mldcom Electronics, St Louis • MONTANA, Conley Radio Center, Billings • NEBRASKA, 
Communications Center. Lincoln * NEW MEXICO, Electronic Module, Hobbs * NEW YORK, Adiron¬ 
dack Radio Supply, Amsterdam - Harrison Radio, Farmmgdale * NORTH CAROLINA, Frock Radio 
Supply, Asheville - Vickers Electronics, Durham * OHIO, Amateur Electronic Supply, Wickliffe - 
Srepco Electronics, Dayton * OKLAHOMA, Derrick Electronics, Broken Arrow - Radio, Incor¬ 
porated, Tulsa * OREGON, Portland Radio, Medford - Portland Radio* Portland ■ PENNSYLVANIA. 
Electronic Exchange, Souderton - Hamtronics, Trevose - JRS Distributors, York * SOUTH CARO¬ 
LINA, Accutek, incorporated, Greenville * SOUTH DAKOTA, Burghardt Amateur Center, Water- 
town * TENNESSEE, Amateur Radio Supply of Nashville, Madison - Sere-Rose and Spencer, 
Memphis * TEXAS. AGL Electronics, Dallas - Douglas Electronics* Corpus Christ* - Electronics 
Center, Dallas - Madison Electronics, Houston • UTAH, Manwill Supply Company, Salt Lake City 
• WASHINGTON, Amateur Radio Supply Company, Seattle - ABC Communications, Seattle * 
WISCONSIN, Amateur Electronic Supply, Milwaukee ot May 31 J97a 


TRIO-KENWOOD COMMUNICATIONS INC 

till WEST WALNUT/COMPTON CA 90220 






























10-GHz transceiver 


for amateur 
microwave 
communications 

Construction 
of a complete 10-GHz 
Gunnplexer transceiver 
with 30-MHz i-f and 

automatic 
frequency control 

A little over a year ago Microwave Associates in¬ 
troduced a new component for amateurs which 
greatly simplifies the construction of a 10-GHz trans¬ 
ceiver for operators who are interested in microwave 
communications but don't have experience with 


This article was Transited from German by Konrad Ben*. 
Microwsve Assucietes, Inc., BurlinyEon, Mas&achii&e! Ls 01B03 


microwave construction techniques. Without special 
knowledge or an extensive test setup amateurs can 
now use a Microwave Associates MA-87127 Gunn¬ 
plexer to operate on the 3 cm (10 GHz) amateur 
band. No special mechanical work is required. The 
Gunnplexer is a complete transceiver which consists 
of a varactor-tuned Gunn diode rf source, a ferrite 
circulator which decouples the transmit and receive 
functions, and a Schottky mixer diode for the 
receiver signal.1 A diagram of the basic Gunnplexer 
system is shown in fig. 1; a block diagram of the 
complete transceiver is shown in fig. 2. 

The Gunn diode oscillator requires a regulated 10 
Vdc source which is capable of supplying 200 mA, 
The rf output power is approximately 20 mW;* a 17 
dB gain horn antenna is available from Microwave 
Associates, The frequency of the Gunn diode can be 
tuned with the built-in varactor diode over a frequen¬ 
cy range of 60 MHz minimum (100 MHz typical). The 
required varactor bias is + 1 volt to +20 volts and 
should be controlled by a good quality multi-turn po¬ 
tentiometer. 

The Gunnplexer can be easily frequency modulat¬ 
ed with a small modulating voltage (mV range) which 
is superimposed on the varactor's dc bias supply. 
Since a very small modulating voltage is required, the 

’Three models are available: the 15-mW MA-87127 1, the 25 mW MA- 
87127-2. and the 40 mW MA 87127 3, Units are storked by Glen White 
house. Newbury Dnve, Amherst, New Hampshire 03031, and in Europe by 
Microwave Associates, Munich 


By Klaus H. Hirschelmann, DJ700, Reger 
Strasse 4, 6500 Mainz 31, West Germany 
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amplification factor of a single-transistor microphone 
amplifier is sufficient. 

i-f amplifier 

To complete the 10-GHz transceiver, an M ampli¬ 
fier is required* Because the antenna and Gunnplexer 
and its antennas are normally physically separated 
from the operating position (for roof or tower mount¬ 
ing), an i-f amplifier with a low noise figure should be 
connected directly to the Gunnplexer's mixer diode. 
A noise figure of 1*5 dB or less and a good imped¬ 
ance match (Z- 200 ohms at 30 MHz) is requried to 
obtain an overall system noise figure of 12 dS or bet¬ 
ter. With careful design, a system noise figure of less 
than 10 dB can be achieved* 

The coaxial connection between the i-f preampli¬ 
fier and the post amplifier/receiver at the operating 
position is not critical; a proven design is presented 
later in this article* When considering the noise figure 
of a Gunnplexer system it's important to remember 
that the receiver has no preselection so the two 
receiver sidebands (carrier plus and minus the i-f) 
contribute equally to the overall noise figure* 

Standardization of a single i-f system is essential 
for the operation of a 10-GHz system among a large 
group of amateur microwave enthusiasts* A 100 



Cortetructlon of tha 30-MH? receiver designed by DJ7QQ* At 
the bottom left is the mosfei input stage, followed by the 
40.7 MHz local oscillator end mixer* TQAHM7 fm i-f strip, 
and TAA611 audio power amplifier. The two potentiometers 
are for squelch and audio gain. 


POWER 
SlfPPilf O 
+ #G VOL T S 





Of VOi.f4GF 
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VOOULATtOH 
TO *20 VQlTS 


<£?2QQ OHMS 
AT iOVH t : 


fig 1 Basic Gunnplexer system showing the varactor tuned 
G Linn-diode oscillator, ferrite circulator, andSchottky mixer 
diode. A portion of the rf power from the oscillator is 
coupled to the mixer through the circulator. The i-f output 
impedance at 30 MHz is 200 ohms;: a 4.1 transformer is re¬ 
quired to provide a good match to 50 ohms (see fig. 2). 


MHz i-f has been recommended by several German 
amateurs, 2 but this is useful only if communications 
between two fixed stations is all that you want. The 
result is a full duplex system without transmit-receive 
switching where the Gunn oscillator operates simul¬ 
taneously as a receiver local oscillator and frequency- 
modulated transmitter. Each partner operates at a 
different frequency, which results in the intermediate 
frequency as shown in fig* 3. 

In most cases* however, amateurs want to contact 
as many other 10-GHz stations as possible* This re¬ 
quires that each station must be able to transmit and 
receive on either frequency. Since the varactor diode 
provides a maximum frequency tuning range of only 
60 MHz r the use of a 100-MHz i-f would require me¬ 
chanical tuning of the Gunn oscillator. Mechanical 
tuning of the Gunnplexer provides a tuning range of 
± 100 MHz minimum, but this would unduly compli¬ 
cate a two-way communications set-up. By choosing 
a 30-MHz i-f, however, you can switch frequencies 
with a simple voltage change on the varactor diode. 

In the Rhein-Main area in West Germany various 
Gunnplexers are operated at 10350 MHz (transmit) 
with +4 volts of varactor bias; with + 10 volts on the 
varactor the transmit frequency is 30 MHz higher at 
10380 MHz. If an operator knows whether the other 
station is using the lower (10350 MHz) or higher 
{10380 MHz) frequency, it is only necessary to tune 
the receiver over a small range of frequencies. 

The instability of the self-oscillating Gunn diode re¬ 
quires wideband frequency modulation; a transmit 
bandwidth of 75 kHz and an i-f bandwidth of 200 kHz 
gives satisfactory results. 
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fig. 3. Duplex operation of the 10- 
GHz Gunnplexer system, showing 
the oscillator frequencies for 100- 
MHz and 30-MHz intermediate fre¬ 
quencies. As discussed in the text, 
a 30-MHz i-f is preferred because 
of the 60-MHz tuning range provid¬ 
ed by the varactor; the use of a 
100-MHz i-f would require 
mechanical tuning of the Gunn¬ 
plexer. 


F, = 10390 MHz 
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i-f post-amplifier 

The 30-MHz i-f post-amplifier and receiver shown 
in fig. 4 was developed by the Zweite Deutsches 
Fernsehen amateur group. More than fifty of 
these receivers have been built and used on the air, 
and all operate well.* 

The first 30-MHz amplifier stage uses a dual-gate 
BF900 MOSFET transistor (similar to the RCA 40673). 
The self-oscillating mixer is based on a Siemens 
S042P 1C and translates the 30-MHz input signal 
down to the 10.7-MHz i-f. The parallel tuned circuit 

*Kits to build your own 30-MHz post-amplifier are available from Elektronik 
Laden, Wilhelm-Mellies-Strasse 88, D4930 Detmold 18, West Germany; the 
price is 89 DM ($45) postpaid. 


(LI-Cl) resonates at 40.7 MHz, the frequency of the 
third-overtone crystal. Without inductor LI in the cir¬ 
cuit the oscillator has a tendency to run at the crys¬ 
tal's fundamental at approximately 13.56 MHz; this 
can result in unwanted modulation products 
[13.56+ 10.7= 24.26 MHz). 

The Murata SFW10.7MA ceramic filter determines 
the i-f response characteristics of the receiver; the 3 
dB bandwidth is 220 ±40 kHz. The Siemens TDA1047 
1C, which was developed for fm broadcast radios, is 
used as an amplifier and fm demodulator; it has ex¬ 
cellent limiter capabilities and includes a built-in 
squelch circuit — its symmetry guarantees trouble- 
free operation. 

An S-meter is connected to pin 14 of the TDA1047 


r 


REMOTE 

INSTALLATION 


r 
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MA87I27 


I-F 
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*I TO *20V 
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fig. 2. Block diagram of the complete 
10-GHz Gunnplexer transceiver 
described by DJ700. In Germany 
these transceivers have been used to 
provide reliable communications up 
to 180 km (108 miles) or more. The 4:1 
transformer consists of 18 turns 
slightly twisted no. 28 (0.3 mm) wire 
on an Amidon T50-6 toroid core; 
remove the protective diode installed 
across the mixer output before con¬ 
necting the transformer. 
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LI 15 turns no. 28 AWG (0.3mm) unsupported, closewound T2 Primary, 18 turns; secondary, 5 turns 

on 4 mm (5/32 inch) diameter mandrel T3 Primary, 18 turns; secondary, 5 turns 

T1 Primary, 3 turns; secondary, 18 turns T4 8 turns 

All transformers wound with no. 32 AWG (0.2mm) wire on Vogt D41 -2520 forms. 

fig. 4. Schematic diagram of a broadband 30-MHz i-f post-amplifier/receiver which features a MOSFET input stage, S042P self- 
oscillating mixer, 10.7-MHz ceramic filter, TDA1047 amplifier/demodulator, and TAA611 audio power amplifier. The complete receiver 
is built into a package measuring 14.7 cm long, 7.4 cm deep, and 2.9 cm high (5.8 x 2.9 x 1.1 inches). A kit is available. 










layout of DJ3KM s 10 GHz Guronplexer system, as set up tor 
display at a German club meeting The 30 MHi receiver is 
mounted on the front panel, under the speaker, the OVC cir 
cuitry is built on a small board mounted next to the Gunn 
plexor. An ac power supply for the system is in the right 
foreground (photo by DB3PRK 

amplifier/demodulator. This is a big help when align- 
iny antennas for maximum received signal. The in¬ 
herent noise of the TDA1G47 produces a small current 
through the S-meter which can be nulled out by 
adjustment of the 4700-ohm ZERO ADJUST potenti¬ 
ometer. The output at pin 5 of the TDA1047 is a fre¬ 
quency-dependent dc voltage which can be con¬ 
nected to a carrier meter and/or an AFC circuit for 
the Gunnplexer (fig. 5). The Fairchild SGS 
TAA61 IB12 for Texas Instruments 76001} serves as an 
audio power amplifier. 

The frequency stability of the Gunnplexer is impor¬ 
tant for successful two-way communication; the 


manufacturer specifies a drift of 350 kHz per °C 
maximum. When the Gunnplexer is first turned on, 
the oscillator will drift a few MHz as the Gunn diode 
warms up r so the 220-kHz i-f bandwidth requires 
continuous tuning of the oscillator. The Gunnplexer 
also continues to drift slightly after the initial warm¬ 
up period. A simple solution to this problem is to 
compensate for the drift of the free-running oscillator 
by changing the operating frequency of the station at 
the other end of the link. 

The AFC circuit shown in fig. 5 uses the 
frequency-dependent voltage available from the i-f 
post-amplifier, as discussed previously. During two- 
way communications only one operator has his AFC 
circuit switched on; the Gunnplexer at the other end 
of the link is allowed to run free. A three-position 
switch is used because the frequency change might 
be up or down (center position is AFC OFF}. The 
coupling between the AFC circuit and the Gunn 
plexer determines the system's holding range, 

performance 

The successful operation of various 10-GHz ama 
teur stations in the Rhein-Marn area, operating with 
the equipment described here, has proved the sys¬ 
tem's feasibility and reliability. The use of 17-dB horn 
antennas at both ends of the link allows communica 
tions up to 60 km (35 miles) or more. The 3-dB 
beamwidth of the horn antenna is approximately 30 
degrees, so antenna alignment is not particularly 
critical. 

Some stations are using home-built 23 dB horn 
antennas or 2 meter (6 foot) parabolic reflectors, so 
there have been many 10-GHz contacts in the range 


i — - ,— - «— - — - -—-- *i 
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fig 5. AFC voltage for the 10-GHz Gunnplexer transceiver is derived from the frequency-dependent voltage available from 
the 30-MHz receiver (fig, 41. The value of resistor R1 (approximately 330 ohms) must be determined experimentally so that II 
volt is measured at TP1. 
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QSL card used by D J3KM showing his 10-GHz Gunnplexer and 30-MHz i f receiver. 


of 100 to 200 kilometers (60-120 miles). Since a pair 
of Gunnpiexers with these high-gain antennas has a 
calculated systems range of at least 400 km (240 
mites), we could work over distances greater than 
200 kilometers (120 miles) if we could find a non- 
obstructed path that fong. 

When setting up the Gunnpiexers it's helpful to 
have a secondary link on 144 or 432 MHz, but many 
contacts have been achieved without it. The opera¬ 
tion of a microwave transceiver with the aid of a map 


953 



A + 10 volt regulated power supply recommended for use 
with the 10 GHi Gunnplexer transceiver. The BC107B tran 
flietors may be replaced by any small-signal NPN silicon 
transistors such as the 2N4124 The MJ2955 may be replaced 
by a 2N3789 or similar ID amp PNP device. 


and compass is a new challenge and hobby for many 
amateurs in Germany. 

Activity on 10 GHz in Europe has now reached the 
point that a 10-GHz bandplan has been approved by 
amateur groups in Germany, Holland, and Switzer¬ 
land. fn addition to providing space for communica¬ 
tions between individual amateurs, the bandplan 
accommodates beacons, repeaters, and narrowband 
modes (CW, RTTY, SSTV, and single sideband). 

Trial runs with higher gain antennas, narrower i-f 
bandwidths, and phase-locked loop circuitry for 
frequency stability are presently going on (reference 
3, which describes a phase-locked Gunnplexer 
system devised by WA6EXV, is available from 
Microwave Associates). 

I would especially like to thank DJ6RW, DJ3KM, 
DK2DRX, DJ8GL, and DJ8CV for their help in the 
construction and planning of this equipment. 
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GUNNPLEXER" TRANSCEIVER 

“FRONT END” BY MICROWAVE ASSOCIATES 


Features 

Low Cost 
High Sensitivity 
Integrated Assembly 
Electronically Tunable 
High Reliability 
Low Operating Voltage 


THE GUNNPLEXER SYSTEM 


The fascination of amateur microwave application is unique. 
First of a!l t microwave systems have an 'exotic' ring to them 
Until the appearance of the Gunnplexer, getting into micro¬ 
waves required either a six foot rack of surplus gear or a friend 
on the inside of a microwave hardware supply company. The 
Gunnplexer has changed all of that; you can hold the whole 
thing in the palm of your hand and you don't need any friends in 
the microwave business (in fact it may be better if you don’t 
have any prior microwave knowledge because the Gunnplexer 
pretty much throws away the book on standard microwave 
design practices!) 

An equal fascination is the wide band capability of the micro- 
wave region. The 10 GHz assignment, for example, has spec* 
trum-space for 111 simultaneous video (4.5 MHz wide) chan¬ 
nels Try that even using SSTV in the 20 meter assignment. 

The bottom line on microwaves as simply thai it will do much 
more communicating than you might first suspect. 



DESCRIPTION The MA-87127 senes of fre¬ 
quency modulated transceiver "front ends" using Gunn oscilla¬ 
tors and Schottky mixer diodes has been specially designed to 
operate in the amateur 10,0 to 10.5 GHz band. 

The rear portion of the unit consists of a Gunn oscillator which 
directly converts DC to RF energy. The oscillator is delivered 
pre set at 10.250 GHz (oscillators pre-set to other frequencies 
are available on special order 10.0 - 10.4 GHz) Mechanical 
tuning is available to shift the center frequency ± 100 MHz A 
tuning varactor is mounted close to the Gunn diode which wifi 
deviate the fundamental frequency typically 60 MHz when the 
proper tuning voltage is applied FM, including both audio and 
video, can be applied to the tuning varactor input The receiver 
noise figure is approximately 12 dB depending on auxiliary 
equipment used. A ferrite circulator has been integrated into the 
waveguide mount to isolate the transmitter and receiver 
functions. 


TWO-WAY 

COMMUNICATIONS The primary appli¬ 
cation of the Gunnplexer "front end" is for 2-way communica¬ 
tions. Two units, one a transmitter and the other a receiver down 
converter, are used with their carrier frequencies off set to pro¬ 
vide a reasonable IF (30 MHz or higher). Applications range from 
linking remote receivers to VHP repeaters, transmitting color 
video, linking homemade computers, full duplex mountain top 
DXmg or over water duct DXing, A separate power supply and 
simple FM modulator must be provided; the MA-86551 (17 dB) 
horn antenna (shown here) is suggested 


PRACTICAL 

RANGE 

CONSIDERATIONS 


The actual usable range is a 
function of characteristics such as 
output power, frequency stability and 
noise figure Generally, it’s desirable 
to deviate the FM signal so that the 
available IF bandwidth is completely filled. 

The graph in Figure 1 below indicates the 
maximum achievable range vs. IF bandwidth at threshold with 
threshold defined as the beginning of intelligibfe speech. Higher 
gam antennas will obviously greatly increase range. 


WHY A GUNNPLEXER? Amateur 

microwave communication is fascinating and challenging. Now 
with the revolutionary MICROWAVE ASSOCIATES Gunnplexer 
front end this exotic form of communications is available to vir¬ 
tually anyone. And at an unbelievably low cost! 



MA-87141-1 2 Complete Gunnplexer trans¬ 
ceivers (MA-87127-1, 15mW typical and 2 
horn antennas MA-86551, 17dB)just $199.95 
plus $2.00 shipping and handling. 

Rush Your Order by Calling (603) 673-7724. 
Or send for our FREE Detailed Information 
Package. 

VISA and Master Charge Orders Welcomed 


grTTT 


HITEHOUSE & CO. 

10 Newbury, Amherst, NH 03031 


Exclusive distributor to Hams for MICROWAVE ASSOCIATES 
products in the U.S . and Canada. 
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frequency-lock loop 


Oscillator stability 
can be improved 
by applying 
this simple 
but effective 
frequency-lock loop 

One of the main considerations in the design of 
radio communications systems is frequency stability. 
The objectives in the amateur radio service, how¬ 
ever, are often quite different from those of other hf 
services. Amateurs have band allocations, while 
most other users have spot frequencies to work on, 
and consequently the vfo is usually our preferred pri¬ 
mary frequency source. There are three basic fre¬ 
quency generation techniques in common use at the 
present time. The vfo is the oldest, offering simplicity 
and the very real asset of continuous tuning, but it is 
difficult to achieve high stability, especially in the 
long term. The crystal-controlled oscillator is also 
simple and very stable, but offers little flexibility, 
although such variations as the vxo and the “Rock- 
Mixer" have offered some help in this direction. 
Finally, there is the synthesizer, based on the phase- 
locked loop. At the expense of some complexity, this 
method offers excellent stability and can be very flex¬ 
ible. However, it is inherently a noncontinuously- 
tuned device, and, therefore, not as well suited to 
amateur applications — especially on the hf bands. 

The vfo, in all respects except stability, offers what 
we need. It seems a pity to throw away all the results 
of the continuing development which have made the 
vfo as good a piece of equipment as it is, and start all 


I over again with the synthesizer. On the other hand, 
the approach I have taken with the frequency-lock 
loop (FLL) takes advantage of the positive points of 
the vfo and adds to it the stability of the crystal oscil¬ 
lator. Moreover, you can readily add an FLL as an 
outboard unit to an existing vfo without major modi¬ 
fication to your equipment. 

basic principles 

If you have a good frequency counter with a read¬ 
out down to 1 Hz, you can, by manual tuning adjust¬ 
ments made suitably often, keep the vfo on the 
required frequency indefinitely. The stability in the 
medium to long term is that of the counter's clock. 
The function of the FLL is to automate this operation. 

The frequency-lock loop consists of a simplified 
counter with a crystal derived clock, an error detec¬ 
tor and latch circuit, a filter section, and a controlled 
reactance to compensate for drift in the vfo tank cir¬ 
cuit. The error detector may be compared with the 
operator's recognition of a significant change in fre¬ 
quency, the filter his decision on the magnitude of 
the correction, and the controlled reactance the ac¬ 
tion of his hand on the vfo tuning knob. 

counter 

The purpose of the counter in the FLL system is 
not to display frequency, but to control it. And, as 
there is no reason to operate in the decimal or BCD 
modes, the simple binary counter is used. Comparing 
the FLL with the manual control, it should be obvious 
that there is no need to consider the most significant 
digits of the count. It is hoped that the vfo will not 
drift so much that the tens and hundreds of kHz 
would ever change, and surely not the MHz! So, for 
compensation of drift instabilities, only a small por¬ 
tion of a counter is required, and that can be in binary 
form. 

The gate period is also of fundamental importance. 

By Crawford MacKeand, WA3ZKZ, 115 

South Spring Valley Road, Greenville, Delaware 
19807 
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fig. 1. Partial schematic diagram of the basic frequency lock loop circuit. At this point, interpolation within the 256 cycle groups 
has not been taken into account. 


1 originally decided on an updating frequency, based 
on my feelings for drift rate, of once every 3 seconds, 
(clock 4.2 Hz), arguing that no significant drift would 
occur in a gate period of 2.8 seconds. Although this 
is true, I have changed to a higher clocking frequen¬ 
cy of about 420 Hz and a gate of 28 mS. The longer 
period works fine, but the device takes so long to 
decide what to do next that the user rapidly loses 
patience with it. 



fig. 2. Timing cycle of the basic FLL system. 


The counter gate logic is a modification of that 
presented by MacLeish. 1 The crystal oscillator and 
dividers can be any arrangement that supplies the 
correct clock frequency, provided that it has the re¬ 
quisite stability. The counter preamplifier is also a 
standard circuit for sampling the output of the con¬ 
trolled oscillator. 2 

error detector and latch 

At the end of each count period the counter will be 
in a state which is dependent on the frequency of the 
controlled oscillator. If the frequency does not vary, 
neither will the counter's state at that instant. I initial¬ 
ly felt that I would need to devise a circuit which 
would provide an output indicating whether the con¬ 
trolled oscillator was too high or too low in frequen¬ 
cy. The obvious way to do this was by the use of a 
binary logic comparator such as the 7485. However, 
this would entail the use of switched inputs to cover 
all the 256 possible states of the counter. Of course, 


one point of the 256 is available without any compar¬ 
ator at all: when the final stage of the 8-bit counter 
makes a transition, either 1 to 0 or 0 to 1. This means 
that during the period the gate was open some multi¬ 
ple of 128 cycles of the input frequency has been 
counted (256 cycles if you are only looking at the 1 to 
0 transition). Therefore, without any further circuitry, 
the basic FLL shown in fig. 1 would indicate when¬ 
ever the input frequency would satisfy these condi¬ 
tions. Assuming that we consider only 1 to 0 transi¬ 
tions, twosuccessivefrequencygroupsarerelated by: 

fn ~fn — 1 = ~J ~2 *fl m 

where 

k = counter total 

f t = clock frequency in Hz 

To complete the error detector, I used a latch to 
hold the output from one count to the next. The out¬ 
put of the latch is a TTL signal; one state indicates 
that the input frequency is too high and the other 
state indicates that the input frequency is too low. 

filter 

If the latch output were applied directly to the con¬ 
trolled reactance, the output frequency of the vfo 
would constantly be pulled one way and then the 



fig. 3, Timing cycle of the frequency lock loop system with 
fnterpo/ation. The 74121 is used to shorten the count period , 
permitting resolution within a 256 cycle group. 
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fig. 5. Osciliator drift with, and without, the frequency lock loop system. The range of the correction voltage is 
shown at the right. 


other. However, the mean frequency would be cor¬ 
rect. Intuitively, it seems that some smoothing is 
required. The FLL is very similar to a "bang-bang" 
servo, and can be readily stabilized by a first order fil¬ 
ter or integrator composed of a single RC stage. The 
optimum filter is probably worth some investigation; 
nonlinear circuitry may also offer some advantages (a 
possible approach is described in reference 5). 

The filter time constant tj should be long enough 


to reduce the fm on the vfo to an acceptable amount, 
and yet not so long as to make the balancing time ex¬ 
cessive. My experiments in this area seem to indi¬ 
cate that somewhere in the region of 50 to 100 sec¬ 
onds is a good starting point. 

voltage-controlled reactance 

The obvious choice for the controlled tuning reac¬ 
tance is a voltage-variable capacitor diode (varactor 


IOOK 
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fig. 6. Circuit board layout for the frequency lock loop. Shown above is the back side 
of the board, with most of the interconnecting wiring; drawing on next page shows 
the top side of the board and the parts placement diagram. Although not included in 
fig. 5, this board contains an additional 7490 which is one of the input dividers from 
the oscillator. Also not shown in fig. 5 are the numerous 0.1-^F bypass capacitors in¬ 
cluded on the board. 


or varicap). Its application is dependent on the 
design of the vfo which is to be stabilized. The filter 
output has a useful range of about + 1.5 to 3.5 V dc, 
although it would be a simple matter to include an op 
amp if a greater swing were required. The varicap 
should be connected to the oscillator tank so that it 
produces, with this voltage range, a frequency varia¬ 
tion greater than the drift which is to be corrected. 

In my Hammarlund HQ215 receiver I have been 
able to stabilize the high-frequency oscillator by 
coupling into a diode frequency shifter, which is pro¬ 
vided for resetting the calibration when changing 
modes from USB to CW to LSB. Many transceivers 
have RIT circuits which provide similar access to the 
oscillator tank, while most transmitters and vfos can 
easily be modified as if you were providing for FSK 
operation. 


interpolation 

The basic FLL of fig. 1 will stabilize a vfo at dis¬ 
crete fixed frequencies, based on a fixed count peri¬ 
od determined by the counter clock. The first 
method of interpolation I considered was that of 
varying the clock-oscillator frequency, using a vxo as 
the clock oscillator. With this arrangement I 
found that 

Af a /f a = Af x /f x (2) 

where 

f a is the basic clock oscillator frequency 

A f a is the change produced by pulling the 
vxo 

Af x is the resulting change 
f x is the controlled frequency 
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This places another constraint on the design, in 
that Af x must be at least as large as /„ - f„ _ h the dif¬ 
ference between successive discrete stabilizing fre 
quencies. But A f tl is limited by the design of the vxck 
Because of this factor, and also the decreased stabili¬ 
ty of a vxo compared with a regular crystal osc ilia tor, 
this method was set aside for future con¬ 
sideration in favor of an alternative which permitted 
the use of a fixed-clock frequency. 

The basic timing cycle is shown in fig. 2. It should 
be obvious that if the total counting period could be 
varied, by at least the time required to count one 
group of 266 cycles, then the problem of interpola 
tion would be solved, A non-retriggerable one-shot 
multivibrator is used ro create3 noncounting period. 
The new timing diagram incorporating the mterpo- 
lating one-shot is shown in fig. 3; the schematic dia¬ 
gram shown in fig. 4. 

operation 

The lock switch, ST is initially set to FREE, In this 
position the oscillator will be at its nominal calibrated 
frequency, because R1 and R2 have forced the tun 


ing voltage to its center value. The LED indicator will 
show the iatch's output state. As the oscillator is 
tuned across its operating range, the LED will cycle 
on and off every time the frequency changes by 

f ri — fn — 1 ■ 

If we now choose an operating frequency, the 
interpolation control is adjusted until the LED flickers, 
showing that the FU is ready to lock. The lock point 
may be either at a 1 to 0 or a 0 to 1 transition as the 
freqency increases. At this point SI is moved to 
either LOCK A or LOCK 6, You wifi know if you've 
selected the wrong one because the oscillator will 
rapidly drive off frequency. Initially it is useful to 
establish a rule such as: clockwise rotation of pot, 
lights the LED, SI to LOCK A. After this is estab¬ 
lished, when you select Si, you're on frequency to 
stay. Minor frequency adjustments can be made with 
the potentiometer, 

A steady flashing of the LED is a good indication of 
continuing operation. Meter Ml is valuable in the 
lock mode to show how far you have drifted and how 
much corrective capacity you have left. While in the 
FREE position, it can be used to show which lock 
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Larsen... 

the antenna 

in town 
gives you the 
tasted performance! 


Since the first Larsen Antenna was introduced some 
15 years ago. this basic fact has not changed: 

Larsen Mobile Antennas are designed and bull! 
to outperform. 

With the introduction of the Larsen exclusive Kulrod 
whip, this superior performance is a fact more 
than ever. 

We’re not going to confuse you with details on 
metallurgy, radiation resistance, plating systems and 
all that. Instead we suggest that you make this 
simple test: 

Take any antenna other than a Larsen ... one with a 
regular unplated 17 7 PH stainless steeM.1007050) 
tapered whip. Apply a good husky signal to it... 100 
watts, for. say, a full minute. Then, power off, feel 
the antenna. Careful! Burn blisters aren’t pleasant. 

Next.,. try a Larsen Kulrod Antenna. Put it to the 
same test. 

Amazing isn’t it! 

That's our story Heat means power . + . power that isn't 
radiated.. power you shouldn’t throw away. With the 
Larsen Kulrod. power goes into communicating 
instead of heating the antenna That’s why you can 

HEAR the difference. 


Larsen Antennas are available to fit all styles of 
mounts and to cover Amateur frequencies from 6 
meters through 450 MHz Write for complete catalog 
and list of dealers nearest you. 



rsen Antennas 


11611 N.E. 50th Ave 
9.0 Box 1686 
Vancouver. WA 98663 
Phone: 206/573-2722 

to Canada write to: 
Canadian Larsen 
Electronics, Ltd 
1340 Clark Drive 
Vancouver . B C V5L 3K9 
Phone: 604/254 4936 


Kulrod Is a Registered 
Trademark ol Larsen 
Electronics, Inc, 




position to use and also which way to move the inter¬ 
polation pot, 

performance 

In this system almost all of the stability is derived 
from the crystal clock, with the remainder determined 
by the RC product in the interpolator. Using the con¬ 
stants discussed, on 80 meters, this amounts to one 
group out of about 400. In other words, during the 
total gate period, about 400 groups of 256 cycles are 
passed, and therefore, only one four-hundredth of 
the period is dependent on the one shot's stability, if 
this is as good as 0.1 per cent, the overall stability is 
close to one part in 400 000. There is, however, an 
interesting series of trade-offs between the various 
constants and values selected, A short-gate period 
makes the job of the filter easier and reduces the fm 
effect caused by ripple on the control voltage. A 
long-gate period, on the other hand, makes the unit 
difficult to use, but reduces the dependence of the 
overall stability on the one shot. Having decided on 
the gate period, the frequency difference f n f n j is 
a function of the total count £* If f n —f„ / is too 
small, jumping from one stable point to another 
could presumably occur. 

There are a number of points which can be further 
refined if greater stability were required, but I have 
found, for instance, that the present design has 
made it possible to operate unattended on 3600 kHz 
RTTY autostart, where a stability of ± 10 Hz is 
desired. My actual achieved stability, as shown in 
fig. 5, is closer to ± 5 Hz, which seems to indicate lit¬ 
tle drift in the one-shot. 

conclusion 

The frequency-lock loop provides a simple and 
effective way of improving the stability of a vfo, 
effectively competing with a crystal oscillator. Equip 
merit modifications are minimal and can be largely 
outboard. The components of the FLL itself are all 
TTL, readily available and inexpensive, white the con 
trol system is easy to use and has no tricky compo¬ 
nents or adjustments. Construction follows normal 
TTL practice and the simple double-sided layout 
shown in fig* 6 is suggested for the main board. 
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RTTY Can Be Easy! 


Have You Wondered . . . 

What Owning a RTTY Station Would be Like? 

Have You Thought.., 

About Finding Out but Didn’t Know Who to Ask? 


r 



ASK THE GUYS AT HAL! 


Out sales and scivk v stall will happy toassisi vou 
mu mr < him e t >t f?T I Y equipment.answer queslii 
.ihiiui R1 1Y and provide assistantv if problems do 
h im In addition, all HAI amateur RTl V equipment 
manuals can hr purchased for $10.00 rath for an 
adviiiu i' It m ik I applicable In hi lure pun base of that 
unit * 


Answers !o t tmvmon R LIT questions are featured 
in the < enter ftilcl of urn new amulour radio calaloy 
Sm h quest mns as "Whal do tneed?*"”l low do I liook 
it up v ". and ’Whal frequencies do I use^' are dis 
cussed fee Knit al points concerning f< I IV pulses, 
FSK and AFSK, and high lone* vs tones tire 
11 ivt a ed 


U r :!*■ ii ntiiv. m n HAI s new i •itak ^<1111 1 K I I Y guide ant f (Iism »wr hi jw unit h Flirt R 1 IN can be 
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TVI locator 


Locating and correcting the source of TVI is per¬ 
haps one of the most difficult tasks facing a radio 
amateur, one which must be performed methodically 
if satsifactory results are to be obtained. Much has 
been learned and written about transmitter harmonic 
radiation and TV receiver overload, but often very lit¬ 
tle is said about another prevalent and frustrating 
source of TV trouble, nonlinear rectification TVL 

Rectification TVI is caused by poor or intermittent 
contact between two conductors in the radiation 
field of a transmitting antenna* No amount of filter¬ 
ing or shielding at either the transmitter or TV set will 
correct the problem, since the interference is gener¬ 
ated in the TV spectrum as direct harmonics of the 
transmitter's fundamental frequency. 

In January, 1953, a fine article by Mack Seybold, 
W2RYI, was published in GST, 1 but I have seen 
nothing of a concrete nature on this particular prub 
iem since that time. 

how do I know I have it 

Rectification TVI can be suspected when suddenly 
there «s TVI on one or more channels where there was 
none before, and no changes have been made in 
transmitter operation. Any metallic discontinuity can 
cause rectification TVL In 1947, when I was living in a 
small town and in the days before the blessings of 
TV, my next-door neighbor said he heard voices 
coming from his bathtub drain. Another neighbor 
heard voices coming from her electric kitchen range* 
Both voices were caused by detection of my 75- 
meter a-m kilowatt rig* These two phenomena, no 
doubt, were caused by rectification. 

The strength of the TVI will depend on the efficien¬ 
cy of the rectifier, the length of the "antenna" con- 


I nected to the nonlinearity, the distance from the 
transmitting antenna, and the transmitter output 
power. Two signals on widely separated frequencies 
can also combine to produce a signal at a third fre¬ 
quency — the faithful 2 A ± B, or intermodulation 
products. For example, if two hams live near each 
other, and one is on 21 MHz and the other on 28 
MHz, interference can be caused on channel 4 
(2x21 + 28= 70 MHz ) or channel 5 (2x28 + 21=7? 
MHz) t or both, if a nonlinear discontinuity exists in 
the area. These two signals, of course, will exist only 
when both stations are transmitting. Also, each sig¬ 
nal alone can cause TV! on channel 2 (28x2) t channel 
3 (21x3), and channel 6 (28x3 and 21x4). 

Visible TVI can be caused by an interfering signal 
as weak as 40 dB below the video carrier, depending 
on the frequency of the interference. A 1000 /iV vid¬ 
eo signal, which is an adequate signal, can be inter* 
fered with by a 10 fiV harmonic. If the amateur trans¬ 
mitter is running one-kW input, this does not leave 
much margin for harmonic generation. 

All 14 MHz harmonics through the sixth can cause 
trouble, but the greatest problem is caused by the 
odd harmonics, the third and fifth. Table 1 shows 
the harmonic relationships of the 14 r 21, and 28 MHz 
amateur bands with respect to the TV channels. The 
worst interference is caused at or near the video 
carrier, 1.25 MHz above the lower TV channel edge. 
With all stations using color, however, a particularly 
vicious interference is caused by a harmonic falling 
on or near the color sufocamer frequency, 4,8 MHz 
above the lower TV channel edge. 

By John E. Pitts, W6BD, 1068 Eden Bovver 
Lane, Redwood City, California 94061 
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This effect was noted at W6BD on channel 4 when 
operating near 14.2 MHz. The interference appeared 
as wide diagonal color (rainbow type) bars on the 
screen. The fifth harmonic of the fundamental fell 
within 200 kHz of the color subcarrier at 70.8 MHz. 
Operation in the CW portion below 14.1 MHz caused 
no interference. Substitution measurements with a 
calibrated signal generator showed that color bars 
were caused by an interfering signal at 71.0 MHz 
with a signal strength of less than 300 ^V. The 
desired channel 4 signal was 1500 ^V. The cause was 
eventually traced to rectification TV! and was located 
by the methods presented here. 

the fix for the hex 

The harmonic chaser used in this hex-pedition (an 
expedition to find the hex) is simple to construct, 
easy to use, and will rapidly locate the source of the 
harmonic radiation. It is also, by today's standards at 
least, inexpensive. In this instance, the whole system 
was constructed and tested and the TV) source found 
in one weekend, so the work involved in the project 
is not great. 


table 1. Amateur-band harmonic relationships to low- 
frequency TV channels. All frequencies are in MHz. 


fundamental 
28 21 14 

harmonic 

TV frequency 

TV channel 

harmonics 

frequency 

band 

number 

2 4 

56 

54-60 

2 

3 

63 

60-66 

3 

5 

70 

66-72 

4 



76-82 

5 

3 4 6 

84 

82-88 

6 

Since the 

harmonic 

strength will 

be a relative 

measurement, 

a narrow- 

-band receiver, tuned to the 


harmonic frequency, will be used. The easiest ap¬ 
proach is to use a TV tuner whose i-f output is in an 
amateur band. This allows the selective station re¬ 
ceiver to become the i-f amplifier and detector. 

There are generally two types of tuners used for re¬ 
placement purposes, the turret type and the wafer 
type. Due to the coil arrangement of the wafer-type 
tuner, it is unsuited for this purpose because the tun¬ 
er's oscillator frequency must be changed. The most 
easily modified is the turret type, because the coils 



fig. 1. Schematic diagram of the Sarkes-Tarzian tuner and power supply. The coil marked CC is tuned for maximum signal into the 
receiver. You should not use more than about 60 cm (2 feet) of cable between the tuner and the receiver, otherwise the tuner may 
not cover the desired output frequency range. 
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for each channel are mounted on an easily removable 
bar. PresenPday tuners have an i-f of 41.25 to 47,25 
MHz, out of the range of most ham receivers. The 
widest high-frequency amateur band is 28 to 29.7 
MHz. Therefore, the oscillator frequency needs to be 
lowered only about 10 to 12 MHz to produce an i-f 
output at 29.0 MHz* 

The tuner used is a replacement type, Sarkes- 
Tarzian MFT-1 preset replacement tuner (see fig* 
1). It is housed, with a small power supply, in an 
LMB 12.7 x 11.4 x 19.1 cm (5 x 4-1/2 x 7 1/2 inch) 
W 2F chassis cabinet. Except for the tuner and cabi¬ 
net, which cost about $27, all parts came from the 
junk box. Purchasing everything, and with a little 
horse trading and typical ham ingenuity, the entire 
cost should not exceed $40. 

construction 

The original cut-and-try coil modification was per¬ 
formed using a frequency counter. A counter is not 
absolutely necessary, but if one is available, the job is 
much easier. If not, a reasonably accurate grid dip 
oscillator (GDO) can help set the tuner's oscillator to 
the required frequencies. The oscillator was tuned to 
the high side of the desired signal because it did not 
want to oscillate on the low side. Therefore, as 
shown in table 2, the 10-meter receiver tunes back¬ 
wards. 

The only coil to be rewound is in the oscillator, the 
coil with the fine-tuning screw slug. Remove the 
snap-off shield from the tuner chassis. The channels 
to be modified are 2 through 6, since 7 and above are 


m li l 



Interior view of the tuner section Loop antenna input con¬ 
nector is at the left rear, i-f output jack to the receiver in the 
center, and audio from the receiver is at the extreme right. 
The 4; 1 balun, to match the 75-ohm line to the 300-ohm in¬ 
put. can be seen just below the type F connector. 


not normally subject to rectification TVL Channel 5 
doesn't have to be modified, since no discrete ama 
teur-band harmonic normally falls in this channel. 
Citizens band harmonics, however, do fall in 
channel 5. 

Rotate the shaft until the bar with the greatest 
number of coil turns (channels 2 through 6), starting 
with the bar adjacent to the uhf strip, can be pulled 
out with the long-nose pliers. The uhf strip has no 
oscillator coil. The bars are easily removable, but use 
caution, as they can be broken. Pull at the pressure- 
finger point, the end with the tuning screw. 

Remove all turns from the oscillator coil and clean 
the soldered portion of the contacts. Use care not to 
get solder on the switch contact portion of the termi 
mals. Rewind the coils as shown in table 2; number 
28 (0.32mm) AWG or number 30 (0.25mm) AWG 
enameled wire can be used. Wind on the number of 
turns indicated for each channel, observing the 
same winding direction as used on the other coils 
on the bar. Wind the turns close-wound, starting at 
the slug end. If necessary, the turns can be spaced 
later for the proper frequency range. Unscrew the 
fine-tuning screw about five turns out from full in. 
This will provide adjustment range later for the oscil¬ 
lator. Screwing the slug into the coil raises the oscil¬ 
lator frequency, and therefore raises the intermediate 
frequency to which the receiver is tuned. After each 
coil is rewound, return the bar to its original position 
in the turret to prevent mixing their positions. 

Install and wire the power supply, jacks, and split¬ 
ting filter as shown rn fig. 1, Jacks and power supply 
may be whatever you have on hand in the junk box. 
Plate voltage for the tuner may be anything between 
110 and 140 volts dc, The bias voltage is obtained 
from a rectifier on the 6-volt ac filament winding. The 
values shown for the resistors give a minimum of 
- 0.8 volt and a maximum of about - 4 volts. Normal 
operation is at full negative, but, if desired, the bias 
may be permanently set at -3 volts by selection of 
appropriate resistor values. 

Install the tuner in the cabinet, mounting it with 
screws and spacers to the panel. Three of the front 
holes (near the shaft) will conveniently accept a 6 32 
JM3.5) tap or a number 6 sheet-metal screw. For 
ease of fine-tuning adjustment, a piece of lucite 
{Plexiglas) — cut to 5,7 cm (2-1/4 inches) in diameter 
by a circle cutter — forms a good control wheel, sim¬ 
ilar to The fine-tuning control on a TV set. The center 
hole is sized for a force fit on the fine-tuning shaft, 
which is 9.5 mm (3/8 inch) in diameter. Mark the 
plastic shaft and then cut it to length with a hacksaw, 
after which the fine-tuning wheel may be forced onto 
the shaft. 

Mark the length required on the selector shaft, cut 
it with a hacksaw, anti smooth with a file. Rotate the 
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COAX JACK 


LOOP ANTENNA 



SPLITTING FILTER 


fig. 2. Diagram of the (oop antenna and splitting 
filter. The filter is constructed in a small box, such 
as an LMB-M-00. The capacitor at the top of the 
loop is a 50-pF compression trimmer and is used to 
tune the loop to the desired frequency. 

shaft with pliers so the uhf strip is in its operating 
position, then mount a skirt-type knob with the indi¬ 
cator mark toward the bottom of the panel. Channel 
2 will be at the first position to the left of bottom as 
the turret knob is rotated clockwise. 

loop antenna 

The loop is constructed of two 25-cm (10-inch) 
lengths of number 10 (2.6 mm) AWG wire formed in¬ 
to a loop about 18.5 cm (7-1/4 inches) in diameter 


(see fig. 2). The base of the loop is fastened to the 
shell of an S0239 uhf jack, with screws and nuts 
holding two soldering lugs onto which the loop wires 
are soldered. 

A 50-pF trimmer is soldered to the wires at the top 
of the loop. A piece of number 12 (2 mm) AWG or 
number 14 (1.6 mm) AWG copper wire is soldered to 
the inner terminal of the S0239 jack, formed to the 
contour of the loop with 6- to 9-mm (1/4-to-3/8- 
inch) separation, and soldered to the loop 13 cm (5 
inches) up its circumference. 

Using appropriate connectors and a very small 
metal box, the splitting filter is constructed for the 
earphone or telephone connection at the base of the 
loop. When connecting the filter to the antenna, ob¬ 
serve the connections shown in the figure. If con¬ 
nected backwards, the loop will work, but no sound 
will be heard in the phones. 

tuning 

Connect the tuner and station receiver together as 
shown in fig. 3. Temporarily connect the harmonic- 
producing network (fig. 4) between the tuner and 
transmitter output. Place the tuner on channel 2; 
tune the receiver to 29 MHz and the transmitter to 
28.000 MHz or 14.000 MHz. Only very low output is 
necessary, just enough to make the diode conduct, 
producing harmonics. Turn the transmitter on, and 
also the receiver bfo. Very slowly, rotate the fine-tun¬ 
ing control until the transmitter harmonic at 56 MHz 
is heard. Verify this frequency by using the GDO as a 
signal generator. If no signal is heard, tune the re¬ 
ceiver between 28 and 30 MHz and adjust the fine- 
tuning control until the 56 MHz harmonic is received. 
Do not confuse the desired signal with the funda¬ 
mental or second harmonic of the transmitter output, 
bypassed around the tuner. Then jockey the receiver 
tuning and fine-tuning control on the tuner until the 
second harmonic of 28 MHz or the fourth harmonic 
of 14 MHz (56 MHz) is at 29 MHz on the receiver. 
Look up the signal frequencies for the various TV 
channel video and sound carriers in table 2. If chan¬ 
nel 2 exists in your area, it can easily be heard when 
an antenna is connected to the tuner input and the 


table 2. LO coil winding and i-f frequency output data for TV tuner modification. All frequencies are in MHz. 



LO coil 




receiver dial 


number 

LO 

TV video 

TV sound 

frequency 

channel 

of turns 

frequency 

receiver i-f 

receiver i-f 

31 30 29 28 27 26 25 

2 

16 

85 

55.25 

59.75 

54 55 56 57 58 59 60 




29.75 

25.25 


3 

14 

92 

61.25 

65.75 

61 62 63 64 65 66 67 




30.75 

26.25 


4 

14 

99 

67.25 

71.75 

68 69 70 71 72 73 74 




31.75 

27.75 


6 

11 

113 

83.25 

87.75 

82 83 84 85 86 87 88 




29.75 

25.25 
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receiver is tuned to the indicated i-f frequency. In my 
test set-up, a 3 fi\/ signal on any of the converted TV 
channels could easily be heard in the receiver. 

Repeat the tuning procedure for the other chan¬ 
nels and amateur bands according to the table. Note 
that the video or sound carrier can be used as check 
points if they're within the tuning range of the station 
receiver. I use my old Hammarlund HQ129X. The vid¬ 
eo carrier is a strong signal with 15.75 kHz sidebands 
extending several hundred kHz each side. The sound 
carrier has distorted modulation, since it is fm. 

The loop is connected to the tuner via a conven¬ 
ient length of RG-58 or RG-59 cable equipped with 
suitable connectors. The most inexpensive connec¬ 
tors are F-type, used for TV cable connections. In my 
case, in order to reach the source of the rectification, 
60 meters (200 feet) of cable was required. If you 
use F-type connectors, note that they are designed 
for coax with a solid center conductor. 

The loop antenna operates as a radio direction 


finder to locate the source of signal rectification 
causing generation of harmonics. In order to hear the 
effect of loop rotation on the signal, the audio output 
of the receiver is sent via the coax cable to head¬ 
phones or a telephone carried by the loop-antenna 
operator. While slowly rotating the loop about its 
vertical axis, a distinct null, about 2 or 3 degrees 
wide, is easily heard. 

Although a loop is normally bidirectional, in this 
case, due to the tapped feed point, it exhibits about 
10 dB of front-to-back ratio when properly tuned. 
With the operator looking through the loop, he is fac¬ 
ing the signal when the deepest null is heard with the 
feed tap on the left side of the loop. Rotating the 
loop about its horizontal axis will indicate, by a deep¬ 
er null, the angle of elevation of the incoming signal. 
For maximum directivity, the trimmer capacitor must 
be tunned for maximum signal at the frequency of in¬ 
terest. 

Loop operation can be verified by tuning it and the 
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fig. 3. Interconnection diagram of the loop, tuner, and receiver. The earphone and microphone of each handset are connected in 
series. The battery is not required if the earphones alone are used. 
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fig. 4. Schematic diagram of the harmonic-producing net¬ 
work. This circuit is used to produce harmonics to calibrate 
the tuner and receiver. A maximum of 2 watts should be 
applied. 


receiver to a TV station and observing the effect of 
rotation. This test may be invalid if many echoes 
exist from pipes, ducts, or other large metal surfaces. 
This same effect must be considered when looking 
for TVI. 

finding the hex 

Set up the equipment as shown in the block dia¬ 
gram, fig. 3. Tune the TV set to the channel having 
interference. Turn on the transmitter and verify that 
it is causing interference, then turn the tuner to the 
same channel. Use only sufficient transmitter power 
to cause TVI. Tune the receiver to 29 MHz and find 
the harmonic. Note that table 2 is based on the low¬ 
er edge of the 14-, 21and 28-MHz bands. Also note 
that the receiver, used as an i-f amplifier, tunes back¬ 
wards. For example, if 21 MHz interferes with chan¬ 
nel 3, the third harmonic is at 63 MHz and is tuned on 
the receiver at 29 MHz. If the transmitter is tuned to 
21.3 MHz, the third harmonic is at 63.9 MHz and will 
fall at an i-f frequency of 28.1 MHz on the receiv¬ 
er dial. 

Set the receiver controls for CW operation, and 
tune the harmonic so that its detected audio frequen¬ 
cy is about 1 kHz. It will be necessary to retune the 
receiver from time to time since the oscillator will 
drift slightly. Therefore, an operator should be at the 
receiver for periodic tuning, and to key the transmit¬ 
ter on request. If two telephone handsets or opera¬ 
tor's headsets are available, constant communication 
between the antenna and receiver operators is pos¬ 
sible. 

Go outside the house and take a preliminary bear¬ 
ing on the interference source. Note the direction (a 
rough sketch or map may be helpful). Go to a second 
location and take a second bearing. In all but the 
most elusive cases of interference, two or three bear¬ 
ings will suffice. Rotating the loop axis vertically, 
rather than horizontally, will indicate the elevation of 
the source above ground level. 

Under certain conditions, it may be advantageous 
to turn off the receiver age and have the receiver op¬ 


erator control the signal level with the receiver's rf 
gain control. When nearing the interference source, 
or when using the probe as a "sniffer" for harmonics 
radiating from equipment, a coax plug fitted with a 
few centimeters of stiff wire will serve as a probe 
antenna. 

Due to the attenuated response of the loop anten¬ 
na at the normal amateur frequencies, a highpass fil¬ 
ter of the TV type was not found necessary. If one is 
used, it must be located after the splitting filter in the 
tuner, or the telephone extension will not work. 

where to look 

Many things can cause a rectification-harmonic 
problem. Some of these are rain gutters, down¬ 
spouts, roof flashing (the metal under shingles), cor¬ 
roded TV antennas, rusty TV masts, poor (unsol¬ 
dered) splices in TV feedlines (or in the station anten¬ 
na system both transmitting and receiving), poor 
electrical conduit joints and other metal junctions of 
this nature, all transistorized equipment, intercoms, 
pipes, telephones, concrete reinforcing bars — the 
list is almost endless. Any two touching pieces of 
metal more than a few centimeters long in the field of 
the transmitting antenna are suspect. The obvious 
solution to the problem is to permanently bond the 
two pieces, or, if no electrical continuity is neces¬ 
sary, to permanently insulate them. 

Three cases have been found and corrected at my 
location, galvanized-tin roof flashing and corroded 
TV antennas on two adjacent houses being the 
cause. In the latter case, good relations have always 
been maintained with the neighbors, so no problem 
existed in correcting the situation. In fact, one case 
resulted in a very nice Christmas gift as an expression 
of gratitude. The tin flashing problem was fixed by 
permanently connecting the two pieces with sheet 
metal screws and anti-corrosive grease, permanent 
separation being impractical. The corroded TV an¬ 
tennas were scraped clean at the connection points 
and then painted with an anti-corrosive grease. 

About eight years ago, long before this equipment 
was built, I found a source of rectification in my own 
TV antenna so severe that a 75-watt transmitter on 
3.5 MHz feeding a dummy load caused TVI. A friend 
and I found the cause, wholly by accident, after a 
prolonged search. With the equipment described 
here, it would have been found in minutes. Now that 
you have the tools, good hunting, and may all your 
hexes be easy ones. 


reference 

1. Mack Seybold, "Harmonic Radiation from External Nonlinear Systems," 
QST, January, 1953, page 11. 
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a dream realized: 

the ultimate 


A 7-element quad 
on 40 meters? 
You’d better believe it! 
Here’s an account 
of how one DXer 
solved the problem 
of big antennas 


antenna array 

I Most of us at one time or another have fantasized 
about having the ultimate array: the antenna to make 
you king of the band; the supergain bone crusher. 
Usually these dreams are dashed away by the reality 
of circumstances, but sometimes someone will suc¬ 
ceed in getting one of these monsters up. Although, 
generally, this supreme achievement will go unno¬ 
ticed by most, the rewards of the labor are still col¬ 
lected in abundance by the ambitious amateur who 
undertakes the challenge and succeeds. 

The following account isn't meant to be a con¬ 
struction project but is presented with the hope that 
some of the ideas will convince others that, first, you 
don't need a lot of money to build a large array; and, 
second, some dreams can come true with a little 
applied ingenuity. 

how it all began 

Having been one of those few fortunates who've 
had the pleasure of operating at a large multi-multi 
station during DX contests, I've become appreciative 
of the merits of high-gain antennas. One day in early 
1973 I was discussing various antennas with Jerry, 
WA7KYZ, when the subject of 40-meter arrays came 
up. Since 40 meters is generally considered to be the 
transition between wire dipoles and rotatable beams, 
we decided to experiment with some high-gain fixed- 
wire antennas on that band. Fortunately, we had a 
sizable piece of land on which to work. This property 
was dotted with 46-meter (150-foot)-high Douglas fir 
trees. 

initial attempts 

The first antenna we tried was a full-size four-sec¬ 
tion 8JK beam. On paper it looked really simple, but 
it turned out to be a real monster. We had to resort to 
using 2.6 mm (no. 10) copper-plated steel wire for 
the elements and 17-foot-long 1x6s (5 meters x 25 x 

By Paul Kiesel, K7CW f 3522 N.E. 115th Street, 
Seattle, Washington 98125 
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152 mm) for the spreaders. We finally got the thing 
up in the air by pulling up the ends with a pickup 
truck. 

The antenna worked reasonably well. It seemed to 
have a low angle of radiation, as it was supposed to, 
and it definitely had gain. But it performed well in 
only two directions. It had a very narrow beamwidth. 
Additionally, we had a problem that we hadn't con¬ 
templated: we had to keep untangling the open-wire 
feedlines. Also, we had to use a transmatch, which 
made things even more cumbersome. The antenna 
eventually came down when an ambitious ten-year- 
old neighbor untied one of the support ropes at the 
base of the tree. We had mixed feelings about the 
array's demise. 

the grand experiment 

We fiddle-fumbled around for some time before 
we came up with the ultimate solution, the utopian 
array. It was to be a multi-element delta-loop quad. 
We decided to go with seven elements aimed at 
Europe. Every amateur in Washington state who 
works DX knows that the European path is the 
toughest nut to crack, because we have to battle the 
northern auroral zone. The east-coast guys have the 
same problem working into Japan. So we had to 
have a lot of gain; however, we didn't want to nar¬ 
row the pattern of the array too much. We could 
have put three times as many elements on the thing, 



fig. 1. Details of the 
driven element for the 
7-element, 40-meter 
delta-loop quad anten¬ 
na. High Douglas fir 
trees provided the sup¬ 
ports. Handbook data 
were used for loop 
dimensions and ele¬ 
ment spacing, which 
was 0.2 wavelength. 
The vswr was meas¬ 
ured at 1.5. 



DETAIL OF FEED POINT 


since the supporting wire was 137 meters (450 feet) 
long! We couldn't use the 2.6-mm (no. 10) wire for 
all the elements and support because it would have 
made the antenna much too heavy, so we used 0.8- 
mm (no. 20) brass wire for the elements. Sounds 



fig. 2. The ultimate antenna farm, which includes three 
switchable monster arrays covering Oceania, Europe, and 
South America, including the long path to the Orient. 


flimsy, all right, but it works fine for a temporary 
effort. We really lucked out on the element wire. I 
picked up 1220 meters (4000 feet) of it at a surplus 
place for $4.00. We used 9 kg (20-lb) nylon fishing 
line to pull out the corners of the loops. Jerry picked 
up some 75-ohm coax remnants from the local cable 
television company, so we used some of this for the 
feedline. 

up she goes 

Now, back to the support wire. Our two support 
trees were 137 meters (450 feet) apart. We couldn't 
afford polypropylene or similar rope, so we decided 
to use some of the 2.6-mm (no. 10) wire left over 
from the 8JK project. We used no insulators to sep¬ 
arate the loops from the support wire as they were 
unnecessary. As soon as the array was secured, we 
checked the swr to find that it was only about 1.5:1. 
We used 0.2-wavelength spacing between elements 
and the customary formula for loop dimensions. We 
kept all directors the same size. We found that the ar¬ 
ray would sway freely but not excessively with the 
breeze. 

1 wanted to photograph our antenna for posterity, 
but this proved impossible. All that was visible in the 
photos was a 137-meter-long (450 feet) wire, two 
trees, and a piece of coax reaching up into the air and 
seemingly terminating into nothing. There are defi¬ 
nite possibilities here for those who need to display 
as little antenna as possible. 
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It took Jerry, my brother, John (K7TU, ex- 
WA70TT), and me about a day and a half to build 
the antenna from scratch. As we secured each ele¬ 
ment, we pulled up the support wire a bit. We used a 
small butane torch to solder the loops to the support¬ 
ing wire. To support the coax so it wouldn't pull the 
loop out of shape, we ran a nylon cord down from 
the supporting wire to the feed point (fig. 1). 

performance 

I only use published gain figures as a ballpark 
method for deciding what kinds of array to consider, 
and I never tried to measure the gain of this antenna 
with respect to another antenna because of the many 
variables involved. My method of evaluation is to just 
get on the air and see how well the array works by 
communicating. 

With the antenna connected to the rig, we tuned 
through the CW band and came across several UAIs 
and (JA3s. (Remember — this was on the 40-meter 
band.) Their signals were so weak the S-meter didn't 
move, but all were solid copy. The only other signals 
on the band were some rag-chewing W6s. It doesn't 
sound too impressive until I mention that this first 
check was carried out at 12 o'clock noon. 

A couple hours later we were able to work into 
Europe with consistent S4-S6 signals using only a 
barefoot T4X exciter. Later on that evening we were 
getting consistent 599 reports from all over Europe. 
The Europeans we worked were all solid copy. Our 
antenna was turning out to be a great performer. 

further experiments 

When we found out how well our antenna was 
performing, we decided to erect three more of similar 
type. We had enough material to erect three ele¬ 
ments centered on the Caribbean/South America 
region, four elements on Japan, and four elements 
on the VK/ZL/Europe long path (fig. 2). By now we 
knew how to go about constructing the antennas, 
and the three new ones only took another day to 
erect. Upon trying them out we found that all three 
new antennas performed very well also. 

sidelights 

At this point a small anecdote relative to our 
antennas is appropriate. Soon after we got the four 
arrays up I was stringing JAs at about 9 o'clock in the 
evening when Gordy, W7SFA (now W7FU), broke 
in. He wanted to know how well I was hearing 
Japan. I told him that signals were moderate. This 
revelation must have surprised him, because he 
asked me what kind of antenna I had. I told him I was 
using a 4-element quad and that it was working quite 
well. Upon being asked by him if I could rotate my 


quad, I replied that I could and told him to stand by. 
At that point I paused and flipped the antenna switch 
over to the European 7-element job, which just hap¬ 
pened to be pointing directly at him. I hit the key 
again and asked him how it sounded. I won't repeat 
his reply here. And, quite frankly, his signals came up 
so much with the switch of antennas that their 
strength almost blasted me right out of my chair. 
Whew! 

As flimsy as the antennas appeared, they proved 
to be very durable. They remained erect through sev¬ 
eral storms and during both weekends of the CQ 
WW DX Contest. In fact they were still in the air 
when the location had to be vacated a couple of 
months later. 

Although we couldn't use the antennas on a per¬ 
manent basis, they were still well worth the effort. I'll 
never forget how much fun it was to tell the Euro¬ 
peans on 40 meters; "The antenna here is a 7-ele¬ 
ment quad." 

ham radio 
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...just that much better! 


Well give it to you straight! The HW-2036 was a 
great 2-meter transceiver but our new HW-2036A 
is just that much better. 

It boasts the same impressive specifications, but 
now gives you a full 4 MHz of coverage over any 
portion of its 143.S to 148.S MHz operating range. 

But most startling of all is the price tag. At $269*95* 
in easy-to-build kit form, the HW-2D36A is the 
lowest priced, synthesized 2-meter transceiver 
you'll find anywhere! 

At Heath we're holding down the soaring cost of 
Amateur Radio. Look over our entire line ot quality 
kit products. Then join the thousands of Radio 
Amateurs who've taken the sensible alternative 
and built Heath! 

Heath Amateur Radio Gear... 

...the quality that measures up! 



Send for your FREE Heathkit Catalog today! 
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higher frequency resolution 


for an hf synthesizer 

A unique method 
for obtaining 
10-Hz increments 
from an hf synthesizer 

using a 
dual vco system 

The advent of low cost phase-locked-loop fre¬ 
quency synthesizers has had considerable impact on 
vhf amateur radio equipment. Unfortunately, the fre¬ 
quency synthesizer is most adaptable to channelized 
systems, consisting of a finite number of discrete 
operating frequencies. Typical high-frequency ama¬ 
teur activity consists of tuning an analog-oscillator 
controlled radio to a clear frequency and making a 
call. To answer such a call, with single-sideband 
equipment, you must tune to within 50 Hz of the orig¬ 
inating station's frequency for near natural voice 
reproduction. This means that a practical, synthe¬ 
sized, hf ssb transceiver must be capable of continu¬ 
ously tuning in 100 Hz steps, and requires an internal, 
loop-reference frequency of 100 Hz in a conventional 
configuration. The loop filter cut-off frequency re¬ 
quired to effectively eliminate reference frequency 
sidebands from the synthesizer's output increases 
the loop lock-up time to several seconds after each 
frequency change. The ideal amateur CW receiver, 
equipped with narrowband i-f or audio filters, must 
be continuously tunable in 10-Hz steps, and this 
would have ten times longer lock-up time between 
frequency changes. 

This article briefly describes a less common 
approach to an hf synthesizer which offers 10-Hz fre¬ 
quency steps from a 10000 Hz reference, and there¬ 
fore offers 1000 times faster recovery after frequency 
excursions. In addition, less rugged mechanical con¬ 
struction of system oscillators is possible because of 
loop correction of low-frequency fm due to vibration. 

Fig. 1 is a functional block diagram of a conven¬ 
tional PLL frequency synthesizer. The phase detector 


supplies correction pulses to the vco, through a low- 
pass filter, at a frequency equal to the reference fre¬ 
quency, until the vco is locked at a frequency equal 
to N times the reference frequency. A lower refer¬ 
ence frequency requires a lower filter cutoff for a 
given attenuation of the ac component of the refer¬ 
ence frequency. The filter is part of the closed loop 
and its response determines the maximum rate of 
vco frequency correction. 

Fig. 2 is a functional block diagram of a two-part 
synthesizer, offering 10-Hz steps with the advan¬ 
tages of a 10 kHz reference frequency. Note the use 
of two reference frequencies, 10.000 kHz and 9.990 
kHz. The output frequency is actually the difference 
frequency between two phase-locked oscillators. To 
change the output frequency by 10 Hz, we move the 
first oscillator 10.00 kHz; next, we move oscillator 
number two 9.99 kHz in the same direction. The dif¬ 
ference between the oscillators' frequencies has only 
changed 10 Hz. 

In the following example, I have made provisions 
for high-side LO injection in a super-heterodyne 
application, employing a 9.0 MHz i-f system. Also, 
sample calculations are shown for bfo/carrier fre¬ 
quencies of 8998.5 kHz for lower sideband and 
9001.5 kHz for upper sideband (remember the side¬ 
band inversion with high-side local oscillator injec¬ 
tion). The actual operating carrier frequency is 
programmed in BCD into the circuit's adders. Func¬ 
tionally, the circuit is divided into two major sections. 
Section two covers a range of approximately 50 to 60 
MHz, with section one covering approximately 59 to 
99 MHz. 

To run section two at approximately 50 MHz, a 
divide ratio (programmed vco 2 offset) of 5005 is ini¬ 
tially chosen for divider 2. To the resulting frequency 



PHASE DETECTOR PROGRAMMABLE DIVIDER 


fig. 1. Block diagram of a conventional PLL synthesizer. 


By William E. Coleman, N4ES, E-Sys- 
tems/ECI Division, Box 12248, MS 11, St. 
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(49999.95 kHz) is added the bfo frequencies of 
8998.5 kHz and 9001.5 kHz, producing the initial vco 
1 frequency. This procedure allows us to calculate 
the final required programmed offsets for dividers 1 
and 2 (fig. 3). 

Therefore, for a programmed operating frequency 
of 00000.00 kHz, divider 1 must divide by 6744 for 
lower sideband, and 6045 for upper sideband as 
shown in fig. 1. Vco 1 will then operate at 67440 kHz 
for LSB and 60450 kHz for USB (fig. 4). 

And, for a programmed operating frequency of 
00000.00 kHz, divider 2 will divide by 5850 for LSB 
and 5150 for USB. Vco 2 will operate at 58441.5 kHz 
for LSB, and 51448.5 kHz for USB (fig. 5). 

With a sample operating frequency of 14307.96 
kHz USB programmed into the synthesizer's data 
input, divider 1 would divide by 8271. Vco 1 would 


ESTABLISHING V 

5005 
m 9. 99 kHz 
49.999.95kH/ 

VCO 2 INITIALLY SELECTED 
FREQUENCY 


STARTING FREQUENCIES 

49,999 95 kHz 
+ 8,998 50kHz 
58,998. 4 5*8/ 

INITIAL VCO / LS8 
FREQUENCY 


AND l-F OFFSET. 

49,999.95kHz 
-h 9,00'. 50*Hz 
59,00/ 45kHz 
INITIAL VCO I USB 
FREQUENCY 


fig. 3. The initial frequency for vco 2 is determined by 
assuming there is no programmed input frequency 
(00,000.00 kHz). For the vco to be at its proper lower fre¬ 
quency limit, the divider would have to have an initial divide 
factor of 5005, producing a 49999.95 kHz output. Vco 
number 1 will also start with the same frequency, except 
with the added offset required for either LSB or USB. 


operate at 82710 kHz (fig. 6A). Divider 2 would 
divide by 5946, and vco 2 would operate at 59400.54 
kHz (figs. 6B and 60. 

The i-f offset is implemented by separating the 
divide cycle of each programmable divide chain into 



BCD SWITCHES OR UP/DOWN COUNTER WITH READOUT 

fig. 2. Functional block diagram of a high frequency synthesizer capable of 10-Hz steps, with a 10-kHz reference. 
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CALCULATING DIVIDER I USB PRESET. 
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145* 
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67~4 4 Ok Hi 
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604 5 
x lOkHi 
60,4 50kHz 
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FREQUENCY FOR USB 


fig. 4. As seen in fig. 2, the data from the three most signifi¬ 
cant digits is added to the data from the fourth through the 
sixth significant digits. This number is then the final number 
which is used to control the programmable divider number 
one. (B) shows the same divider calculation, except for USB 
instead of LSB. The divider then controls vco 1 in 10 kHz 
steps. 


two subcycles. During th6 first subcycle, the chain is 
loaded from and divides by the number programmed 
in a diode ROM (i-f offset data for the sideband in 
use). For the second subcycle, the chain is loaded 
with and divides by the data presented to the BCD 
frequency-select input lines. After both subcycles are 
completed, one pulse is sent to the phase compara¬ 
tor, and the entire cycle repeats. This approach may 
also be applied to single-divider PLL systems. 

The reference frequencies are derived by dividing a 
9.99-MHz crystal oscillator's output by 1000 and 999 
to obtain outputs at 9.99 kHz and 10.00 kHz, respec¬ 
tively, An oven is recommended if the synthesizer's 
10-Hz resolution is to be used to full advantage. 

Vco 1 and vco 2 are combined in a mixer, which 
supplies the difference-frequency output through a 
50-MHz lowpass filter. The mixer is image terminated 
through a highpass filter to reduce any unwanted in¬ 
termodulation products which would result from an 
impedance mismatch at the vco sum frequencies. 


Both filters must employ T-input sections so they ap¬ 
pear invisible to the mixer in their cutoff regions. 

Because the high-reference frequencies used in 
this synthesizer allow loop correction of vco micro¬ 
phonics below about 1 kHz, this circuit is idea) for 
mobile applications where vibration would otherwise 
require the use of extremely rugged oscillator enclo¬ 
sures. 

This approach may be expanded to yield 1 Hz 
steps, or to utilize a 100 kHz reference, but either 
change would require a ten times greater frequency 


EXAMPLE OPERATING FREQUENCY 
(DIVIDER 11 


EXAMPLE OPERATING FREQUENCY 
(DIVIDER 2) 


J4,30/.96k Hz (USB) 

^14 30 
+ 796 ' 

+ 6045 (OFFSET COUNT) 
827 I 


14,30 / 96k Hz 


5I50)(0FFSET COUNT) 
+ 796* 




8271 
x /O kHz 

82,7/OkHz (VCO I) 

EXAMPLE OPERATING FREQUENCY CHECK 

82,710.00kHz (VCO!) 

- 5 9,400.54kHz (VCO 2) 

- 9,001.50kHz (USB 8FO) 

14,307.96kHz (OPERATING FREQUENCY) 


594 6 
x 9 99k Hz 

59,400 54kHz (VCO 2) 


fig. 6. With a sample operating frequency of 14,307.96 kHz 
{USB}, the programmable divider, for vco 1, would have a 
value of 8271. The offset is that calculated in fig. 4B. This 
final value determines the frequency of vco 1. The program¬ 
mable divider for vco 2 uses the input from the data 
switches plus the offset from fig. 5B to determine the vco's 
frequency. Since this synthesizer is actually a local oscilla¬ 
tor in a transmitter or receiver, its output will differ from the 
actual transmitted (or receiver) frequency by the value of 
the i-f frequency. Therefore, the difference between vco 1 
and vco 2 will equal the operating frequency plus the i-f off¬ 
set. Or, subtracting both the i-f offset and vco 2's frequency 
from vco 1, will give the actual operating frequency (C). 
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DIVIDER 2 USB PRESET 


58,998 45kHz 


5005 
+ 845 
56 50 


D 


59,001.45kHz 


5005 
+ 145 
5 150 


> 7 ) 


5850 
x 9.99kHz 
58,441 50kHz 

VCO 2 PROGRAMMED OFFSET 
FREQUENCY FOR LSB 

e OFFSET CHECK 

67,440.0 kHz 
-58,44/ 5 kHz 

8,998 5 kHz (LSB) 


5 150 
x 9. 9 9kHz 
51,448.50kHz 

VCO 2 PROGRAMMED OFFSET 
FREQUENCY FOR USB 


60,4500 kHz 
- 51,4485 kHz 

9,001.5 kHz (USB) 


fig. 5. For vco 2, the same initial frequency, as determined in 
fig. 3, is preset into the counters, plus the three most signifi¬ 
cant digits from the data switches. The final divider 
number, times 9.99 kHz, produces the required vco frequen¬ 
cy, except now in 9.99 kHz steps. As a check, subtracting 
the value of the two vco frequencies will equal the sideband 
offset value (C). 


range of vco 2, and that much additional range add¬ 
ed to the upper frequency limit of vco 1. 

A recommended frequency programming scheme 
would incorporate thumbwheel switches to set the 
MHz range, with smaller frequency divisions being 
continuously tunable by an optically coupled, tuning- 
knob-controlled, up-down counter with readout. The 
high speed of this synthesizer makes it an ideal candi¬ 
date for use in an automated, microprocessor con¬ 
trolled station, in which case tuning could be imple¬ 
mented with the computer's ASCII keyboard, or even 
remote controlled via a modem. Wouldn't it be nice 
to have a remote 20-meter transceiver atop a 150- 
meter (500-foot) building? 

I would like to thank Fred Studenberg, W4CK, and 
Chuck Jackson for their technical advice and con¬ 
structive criticism of this article. 
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large diameter; High G Traps, feeds with 52 ohms coax, a Beta Match method 
provides most efficient 3 hand matching and DC ground to eliminate precipita¬ 
tion static. The result is SWR less than 1.5 to 1 at resonance on all bands and 
maximum front-to-back. An added fea¬ 
ture is the separate 10 meter reflector for 
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Model 1346 Drake UV-3 (144-220-440) ...$795,00 

Model 1344 Drake UV-3 (144-440) ,.$695,00 

Model 1343 Drake UV^3 (144-220) ..$695.00 

Model 1345 Drake UV-3 (220-440)...,. ,$695,00 

Model 1340 Drake UV-3 (144) .,.., . $595-00 

Model 1359 Drake UV-3E (144-430)* 

(Models above include factory installed modules for bands 
as listed, standard dynamic mike, and mobile mounting 
bracket,) 

* This model tuned for European fm bands , 

See your dealer for price details . 


Add-on modules expand band coverage of models 
which may have been purchased in a single band or 
two band configuration. Prices include factory 
installation which is necessary to meet FCC receiver 
certification requirements. 

Model 1504 Drake PS-3 AC Power Supply_$ 89.95 

Model 1525 Drake 1525EM Encoding Mike.,. ,$ 49.95 
Model 1330 UMK-3 Remote Trunk-Mount Kit. ,$ 69,95 

NOTE: Certain of the above models will be available before 
others. Check with your dealer for specific availability. 




































For the serious amateur who... 

— considers fm a vital part of a total communication system 

— needs multi-band coverage in a single transceiver 

— needs to continuously scan-monitor a priority amateur repeater dedicated 

to public service, weather, or DX alerts 

— needs extra programmed channels for quick selection, in addition 

to the synthesizer... 

The Drake UV-3 provides it all! 


• Continuous priority 
channel scan 

• Remote trunk operation 
(optional) 

» Four extra diode-programmed 
channels on each band 

• All three bands in a single 
bands witched unit, or start 
with basic models and 

add extra band-modules later 

• Non-standard offsets 
available for each band 

The Priority Channel Scan 

You (an diode-program your prior¬ 
ity channel in one of the fixed 

channel positions* It can be con¬ 



tinuously monitored from any 
other synthesized or fixed chan- 
neb If you're operating on the 
priority channel, or another pro¬ 
grammed fixed c hannel, you can 
scan-monitor any synthesizer fre¬ 
quency you choose* 

The Extra Diode- 
Programmed Channels 


N 



You can diode-program up to four 
fixed channels, with their offsets, 
for each hand, I his feature allows 
super-quick selection of favorite 
channels. The five-kHz synthe¬ 


sizer operates independently of 
these programmed r hannels. And 
best of all, soldering is not neces¬ 
sary for programming. The pro¬ 
gram board has special sockets 
mounted on it for direct insertion 
of diodes. We even provide the 
diodes. 

Remote Trunk Mount Kit 

The control panel of every UV-3 
removes for installation in the 
UMK-3 Remote Kit. This provides 
for safety, as well as easy installa¬ 
tion in small cars where under¬ 
dash spat e is limited. 



Write for a fully illustrated brochure on the Drake UV-3 System , 


R. L. DRAKE COMPANY 



54G Richard St, Miamisburg, Ohio 45342 
Phone: (513} 866-2421 • Tdex: 2BSQ17 


Western Sales and Service Center. 2020 Western Street. Las Vegas. Nevada B9102 * 702 382*9470 
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Bob Stein, W6NBI 

automatic noise-figure 
measurements — 
fact and fancy 

One of the major attractions at the regional 
vhf uhf conferences is the noise figure measurement 
session. Everyone with a new converter or preamp, 
and especially anyone who does not possess or have 
access to calibrated noise-figure measuring equip¬ 
ment, anxiously awaits the measurement results. 
The session becomes a contest of sorts, in which you 
find out how your latest endeavor or purchase com 
pares with the best of show. 

Invariably these measurements are made using 
automatic noise-figure equipment because of the 
simplicity and speed with which measurements may 
be accomplished. Given any one test setup, the com 
parisons among the various units under test may be 
valid, in that the relative noise figures for each unit 
can be determined, as can the difference in noise fig¬ 
ure between any of the units. But what about a pre¬ 
amp whose measured noise figure was 1.5 dB at the 
West Coast Conference and another which yielded 
1.7 dB at the East Coast Conference? Is this a valid 
comparison, or going one step further, is either 
measurement really accurate? The discussion which 
follows will, I hope, provide these answers. 

In addition, this article becomes another in the 
series devoted to the use and application of available 
surplus test equipment. Automatic noise-figure 
meters, such as the Hewlett-Packard models 34QA, 
340B, and 342A, and the AILTECH* types 74A and 
75. are typical of those in general use. Noise sources 
which are usable from 10 MHz to 5 GHz, and which 

•AilTFCh a Culler Hammei Company, was formerly Airborne ln$iryments 
LaoofdtOTy ThrtxighouT this amde. Ail will be used to identify equipment 
manufactured under either name 


may be used with one or more of these instruments, 
are the Hewlett-Packard models 343A # 345B, and 
349A, and the AIL types 7006, 7010, 7011, and 7012. 
Tables 1 and 2 list the pertinent specifications for the 
noise-figure meters and noise sources, respectively. 

With the exception of the AIL 75, which is proba¬ 
bly too new to show up on the surplus market, all of 
these noise-figure meters and noise sources are avail 
able from time to time. Oftentimes a solid-state noise 
source also becomes available. If it is one of the AIL 
series 76, it is compatible with the AIL 75 noise-figure 
meter; if it is manufactured by another company, it 
may be adaptable to one of the aforementioned 
noise-figure meters, but detailed information must be 
obtained from the manufacturer. However, because 
of their relative scarcity and the fact that they may 
not be truly compatible with most of the available 
noise-figure meters, no coverage can be provided in 
this article for any solid-state noise source. 

As noted in table 1 , many of the Hewlett-Packard 
instruments have been special versions which accept 
one or more input frequencies different from those in 
the standard models. This should present no problem 
to the potential user, even if none of the instrument 
input frequencies corresponds to the output frequen¬ 
cy from his converter. Either the converter output 
can be heterodyned to the noise-figure meter input 
frequency, as explained later, or the noise-figure 
meter can be modified. This modification involves 
nothing more than retuning or replacing coils in the 
instrument's tuned amplifier, and is described in the 
appendix. 

noise-figure equations 

Before we can analyze the operation of automatic 

The Hewlett Packard modal 34QS Noise Figure Mater car 1 ! be 
used with either a gas-discharge noise source or a 
temperature-limited diode source. Models 340A and 342A 
are similar in appearance {courtesy Hewtett- Packard 
Company). 
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noise-figure meters, it is necessary to understand the 
mathematical definition of noise figure insofar as it 
applies to the noise-figure meter. I will skip the basic 
mathematical derivation, since this has been covered 
extensively in references 1 through 5. Instead, I will 
start with a mathematical definition of noise figure 
and proceed to derive the relationships which permit 
the automatic noise-figure meter to function. 

To eliminate any confusion between noise figure 
expressed as a numerical ratio and the logarithmic 
equivalent expressed in dB, I will limit the use of the 
term noise figure (IMF) to the logarithmic version and 
call the numerical ratio noise factor (F). 

The noise factor of a receiver is defined as the in¬ 
put signal-to-noise power ratio divided by the output 
signal-to-noise power ratio, and is expressed as 


F= 


S t /N t 

S 0 /N 0 


( 1 ) 


output power when the noise source is on as N 2 , the 
output signal power, S or can be expressed as 

S 0 = N 2 -N 1 13) 

and since 

N 0 = N 2 (4) 


S 0 /N 0 


N 2 - N] 
N } 




Rewriting eq. 1 by substituting eqs. 2 and 5, we get 



T Z -T 0 

Tp 

N 2 t 



Converting eq. 6 to the equivalent noise figure, 
where NF= 10 log F, 


where S t - is the input signal power, N t is the noise 
power at the input, S 0 is the output signal power, and 
N 0 is the output noise power. 

If a broadband noise source is used at the receiver 
input 


where 


S t /N t = EN= - 2 ~° (2) 

1 O 

EN = excess noise power (generally ex¬ 
pressed in dB, but the equivalent 
numeric ratio in this case) 

T 2 = equivalent absolute temperature of 
noise source when on, in °K 



o 


K 


NF- i] - (-^-/)](7> 

Since the first term in eq. 7 is the logarithmic 
equivalent of eq. 2, it is equal to the excess noise 
ratio (ENR), in dB, of the noise source. Therefore 
eq. 7 can be rewritten 


NF= ENR — 10 log 




The ratio N 2 /N 2 is often designated the F-factor, 
so that an equivalent expression for eq. 8 is 


NF= ENR - 10 log (Y-l) (9) 


If we designate the output power from the receiver 
when the noise source is off as N ]t and the receiver 


Thus we have arrived at an expression for noise 
figure in which the only variable is Y when a noise 


table 1. Automatic noise-figure meter specifications. 

input frequencies 

bandwidth 

sensitivity 

age range 

model 

NF ranges and accuracy 

(MHz) 

(MHz) 

(dBm) 

(dB) 

Hewlett-Packard 

0-15 dB: ±0.5 dB 

•30,60 

1 (min.) 

-60 

50 

340A, B 

3-30 dB: ±0.5 dB from 10-25 dB 






± 1.0 dB from 3-10 dB 
± 1.0 dB from 25-30 dB 





Hewlett-Packard 

342A 

Same as 340A, B 

•30, 60, 75, 105, 200 

1 (min.) 

-60 

50 

AIL74A 

0-25 dB: ±0.5dB 

**One of the following: 



65 


23-36 dB: ±1.0dB 

10, tunable 20-60 

2 

-67 




30 

6 

-73 




30, tunable 40-180 

2 

-67 




60 

6 

-67 


AIL 75 

0-15dB: ± 0.15 dB from 0-3 dB 

30 (other options 

5 (min.) 

-73 

65 


± 0.25 dB from 3-6 dB 

available) 





3-18 dB: ±0.15dB from 3-6 dB 
± 0.25 dB from 6-9 dB 
6-21 dB: ±0.15dB from 6-9 dB 
± 0.25 dB from 9-12 dB 
12-27 dB: ± 0.5 dB from 12-18 dB 
18-33 dB: ±1.0dB 

•Standard input frequencies are listed; many special models were manufactured with one or more different input frequencies, 
••Depends on i-f amplifier installed in noise-figure meter. 
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NOISE 

SOURCE 



ON ON 


TUNED '—"l 



amplifier I 

OFF 

OFF 



AGC 

GATE 


METER 
INTEGRATOR 
GATE 

fig. 2. Operational effect of the switching circuit in the 
automatic noise-figure meter. 

source of known ENR is used. Furthermore, since Y 
is the ratio of N 2 /N lt we need only measure this 
ratio, without regard to absolute power levels, in 
order to obtain the receiver noise figure. 

automatic noise-figure meters 

Now that we have a simplified noise-figure equa¬ 
tion, let us investigate the actual method by which 
noise figure is measured automatically. Fig. 1 shows 
a simplified block diagram of a typical Hewlett- 
Packard noise-figure meter. The external noise 
source and receiver under test are included in the dia¬ 
gram so as to close the loop. 

The noise source, powered by the noise-figure 
meter, is connected to the antenna input of the 
receiver under test, and the i-f output from the 
receiver is connected to the input of the noise-figure 
meter. A switching circuit in the noise-figure meter 
gates the tuned amplifier, meter integrator, age, and 




noise source (via its power supply) on and off at a 
low audio-frequency rate. As shown in fig. 2, the 
noise source is gated on and approximately one- 
quarter cycle thereafter the tuned amplifier is gated 
on and the age gate is opened. During this "on" time 
the receiver output, N 2r consists of the amplified 
power from the noise source plus the amplified 
receiver noise. This is used to establish a standard 
reference level through age action. 

After the noise source is gated off, the amplifier is 
again gated on, as is the meter integrator. During this 
time the receiver output, TV/, consists only of the am¬ 
plified receiver and input termination noise, which is 
detected and integrated, and applied to the meter. 
Since the noise-source ENR is known, and N 2 is 
always amplified to a standard reference level, the 
only variable in eq. 8 is the metered value of TV/. The 
meter can therefore be calibrated to display noise fig¬ 
ure directly, as a function of TV/. 

The tuned amplifier is gated on for only one-half of 
the noise-source on and off periods in order to be 
certain that the output from the noise source has 
reached its maximum level or has fallen to its quies¬ 
cent level. 

The AIL noise-figure meters function in a similar 
manner, although there are differences in the actual 
circuits used to achieve the resulting indication. 

noise sources 

Although both coaxial and waveguide noise 
sources are available for use with automatic noise- 
figure meters, this discussion will be limited to the 
coaxial types, since waveguides presently have 
limited amateur use. 

The Hewlett-Packard model 343A VHF Noise 
Source provides a wideband noise spectrum from 10 
to 600 MHz and has a source impedance of 50 ohms. 
It generates an excess noise ratio of 5.2 to 6.6 dB, 
depending on the measurement frequency, at its 
specified current of 3.31 mA; refer to table 2. The 
noise source employs a special temperature-limited 


n 


DELAYED AGC\ 
3 INTEGRATOR 



fig. 1. Simplified block diagram of the Hewlett-Packard model 340A or 340B Noise Figure Meter. 
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vacuum-tube diode (similar to the Syivania 5722) 
whose plate and filament voltages are supplied by 
the Hewlett-Packard 340A, 34GB, or 342A noise-fig¬ 
ure meter. The noise output of a saturated tempera¬ 
ture-limited diode is a function of plate current, 
which is set to an established value by means of a 
control on the noise-figure meter. 

The Hewlett Packard model 345B IF Noise Source 
produces an excess noise ratio of 5.2 dB from any 
one of four switch-selected source impedances: 50, 
100, 200, or 400 ohms. Since tuned circuits within 
the noise source limit its spectrum to either 30 or 60 
MHz, also switch selected, it has limited amateur 
application and can be dismissed without further dis 
cussion. 

Also usable with any of the Hewlett Packard 
noise-figure meters are several 5722 noise generators 
whose construction has been described in references 
6 through 8. It should be noted that most, if not all, 
of these homebrew noise sources suffer from imped¬ 
ance mismatch problems when used above 400 MHz. 
However, it is possible to build a noise source which 
compares favorably with the Hewlett-Packard 343A 
to at least 450 MHz; its construction will be described 
in a future article. 

For receiver frequencies above 450 MHz, a noise 
source using a gas-discharge tube is generally used. 
Coaxial noise sources of this type may also be used 
at frequencies as low as 200 MHz. The Hewlett-Pack 
ard model 349A UHF Noise Source and the AIL Type 
7010, 7011, and 7012 Coaxial Noise Generators all 
employ an argon-filled gas-discharge tube coaxially 
mounted in a helical transmission line. These noise 



The MewfettPackard model 343A VHF Morse Source utilizes 
a temperature-limited diode, and can be used from 10 to 600 

MHz (courtesy Hewtett Packard Company)* 

sources produce excess noise ratios of 15.2 fa 15.7 
dB over their specified frequency ranges, as shown 
in table 2. 

A simplified diagram of a coaxial gas-discharge 
tube noise generator is shown in fig, 3. The tube is 
alternately turned on and off by the switched power 
supply in the noise figure meter. When a high volt¬ 
age pulse is applied between the anode and cathode 
of the tube, the argon gas ionizes and noise is gener¬ 
ated, The noise is coupled into the helix and appears 
at the two coaxial connectors. One connector is used 


table 2 Coaxial noise-source specifications. 



frequency 


operating 


model 

range (MHz) 

excess noise ratio (dB| 

current ImA) 

output VSWT 

Hewlett Packard 
343A 

10 600 

5.2 ± 0 2 from IQ 30 MHz 

5.51 0-25 al 100 MHz 

5 8 1 0.3 at 200 MHz 

6.05 ±0.3 at 300 MHz 

6.3±0.3 at 400MHz 

6 5± 0,5at50QMHz 

6 6 ;i 0.5 at 600 MHz 

3.31 

10 400 MHz; 1.2 max. 

400 600 MHz; 1.3 max. 

Hewlett Packard 
345B 

30 or 60, 

switch 

selected 

5.2 

0 41 to 3.31 

50, 100. 200 or 400 ohm { t 4%) 
source impedance switch 
selec ted 

Hewlett Packard 

349A 

400 4000 
(usable to 

2001 

14.6 ± 0.6 at 220 MHz 

15 6 t 0 6 from 400 1000 MHz 

15 7 ± 0.5 from t 4 GHz 

150 

200 2600 MHz: 1 35 max* fired 

1.5max. unbred 
2,6 3.0GHz: 1.5max. fired 

I.Bmax unbred 
3040GHz: 2.0max fired 

3.0 max. urtfired 

AIL 7006 

10 250 

16.210.5 

33,1 

1 .2 max. 

AIL 7010. 7011 

200 2600 

15.2 ±0.3 

175 

1 15 (nominal) fired 

1.3 (nominal) unfired 

AIL 7012 

2 5 GHz 

15.5 ±0.2 

175 

1 5 {nominal) fired 

2 0 1 nominal) unbred 
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fig 3 Simplified diagram of a gas discharge tube noise 
source. One connector is used for the noise output; the 
other must be terminated by a precision 50 ohm load. 


for the noise output, while the other must be terrni 
nated by a precision 50-ohm load, 

connecting the noise source 
to the noise-figure meter 

Obviously each manufacturer supplies noise 
sources which are compatible with his own noise-fig- 
ure meters. There is nothing, however, other than 
the problem of physically interconnecting the source 
and noise-figure meter, which precludes using one 
manufacturer's gas-discharge source with another's 
noise figure meter. 

The same interchangeability is not true for diode 
noise sources. The AIL type 7006 noise diode can be 
used only with the AIL 74A noise-figure meter, and 
the Hewlett-Packard diode noise sources can only be 
used with the Hewlett-Packard noise figure meters. 
But, as previously mentioned, there are several 5722 
noise generators which can also be used with the 
Hewlett-Packard noise-figure meters. 

All of the Hewlett Packard noise-figure meters dis¬ 
cussed in this article originally included an intercom 
necting cable for that manufacturer's gas-discharge 
noise sources. Unfortunately, the cable is invariably 
missing when the instrument reaches your local sur¬ 
plus emporium On the other hand, the interconnec¬ 
tions are rather simple, so that with the information 
which follows, you should be able to solve all of your 
interface problems. 

To connect the Hewlett-Packard 349A coaxial (or 
any of the Hewlett-Packard 347-series waveguide) 
gas-discharge noise source to any Hewlett-Packard 
noise figure meter, a 6-foot (1.8 meter) type 34Q-16A 
cable was originally furnished. You can buy a re 



fig. A. Interconnecting cable for use between a Hewlett' 
Packard 349A or 347-series noise source end a Hewlett 
Packard 340A, 340B, or 342A noise-figure meter. The cable 
length should be limited to about 2 meters (6 feet). 


placement directly from Hewlett-Packard, but the 
price was $100 the fast time I checked. A good alter 
native is to make your own cable, as shown in fig. 4. 

If you want to connect a Hewlett Packard gas-dis 
charge source to either the AIL 74A or 75 noise-fig 
ure meter, it will be necessary to modify the captive 
cables on the AIL instrument, as follows," 

1. Cut the high- and low-voltage cables at a point 

at least 20 inches (51 cm) back from the connector 

ends. 



The AllTECH type 75 Precision Automatic Noise Figure Indi¬ 
cator is the latest and most versatile instrument of its kind 
on the market. It can be supplied for use with both gas 
discharge and solid-state noise sources, ot for use with the 
latter type only [courtesy Ait THIN). 


2. Wire the cables from the noise figure meter as 
shown in fig. 5A. 

3. Wire the cable ends with the connectors at¬ 
tached as shown in fig. 5B. 

The instrument cables, now terminated in a single 
multipin connector, will plug into the connector on 
the Hewlett-Packard noise source. An AIL noise 
source can still be used by connecting the multipin 
connector on the instrument cables to the mating 
connector on the now separate cable assembly 
shown in fig. SB, thereby restoring the original con¬ 
figuration. 

Fig. 6 shows the cabling needed to connect an AIL 
7010, 7011, or 7012 noise source to any of the Hew¬ 
lett-Packard noise-figure meters. The high-voltage 
connector required to mate with the anode connec 
tor on the AIL 7010 or 7012 is not available except as 
a part of the AIL 7003 cable set. Therefore it must be 
fabricated by using brass tubing of the appropriate 
size and suitable high-voltage insulating material 


*Taktjn from Ail Application Engineering Bulletin 70 15, dated 
August, 1961 
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(teflon, polystyrene, etc.) between the inner high- 
voltage and outer ground conductors. WARNING: 
the anode lead and connector must be insulated for 
up to 5 kV; USE EXTREME CARE. 

The Hewlett-Packard 343A and 345B noise 
sources each have a captive cable and connector to 
mate with the Hewlett-Packard 340B and 342A 
noise-figure meters. If you intend to use any of the 
previously referenced 5722 noise generators, the 
appropriate connector wiring is shown in fig. 7. The 
5722 filament draws between 1.5 and 2 amperes, so 



Tbe Hewlett-Packard model 349A UHF Noise Source is a 
gas discharge type using an argon filled tube Its usable 
range is 200 MHz to 4 GHz (courtesy Hewlett Packard 
Company). 


be sure to use wire that is large enough to minimize 
the voltage drop between the tuba and the noise fig¬ 
ure meter. 

Connecting any of the commercial or homebuilt 
diode noise sources to the Hewlett Packard 340A 
noise figure meter requires somewhat more discus¬ 
sion, The diode panel connector on the 340A was nri 
ginaily a 3-pin connector, rather than the 5-ptn Can¬ 
non WK 5-3IS connector used on the later 340B and 
342A models. (It was intended to mate with the long 
obsolete 345A noise source.) However, Hewlett- 
Packard Service Note 340A-1A* described how to 
replace the old 3-pin connector with the later 5-pin 
connector, and virtually everyone who had a 340A 
made the change. In fact, II have never seen an 
instrument with the old connector still in place. 

If a new connector has been installed and you are 
going to use a homebuilt 5722-type noise source, the 
wiring information in fjg. 7 applies. If the old connec¬ 
tor is still on the instrument, you will have to be lucky 
enough to find a mating connector or else change 


* Avadab^ from Hewfeii Packard Company, T820 LmijarcatftfKi Road, Paiu 
Alto, Calif or mm 94303 
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fig, 5. Modification of the AIL 74A or 75 noise-source cables 
which will permit use of Hewlett Packard 349A or 347 series 
noise sources. (After AIL Application Bulletin 70 15, August 
1961k 


the connector on the instrument. The filament con¬ 
nections on the old 3 pin connector are pins 1 and 2; 
pin 3 connects to ground. 

The Hewlett-Packard 343A noise source can only 
be used with the 34GA rf the 5-pin connector has 
been installed. Before trying to use it r however, 
check the internal wiring to the connector to be sure 
that there is a connection to pin 4. If there is no wire 
on pin 4, run one from that pin to the black center- 
tap lead of transformer T101. (The transformer may 
be identified by tracing the leads from pins 1 and 2 of 
the connector, which are wired to the green and 
yellow leads, respectively, of T101.) 

measurement techniques 

We can now discuss the procedures and tech¬ 
niques of measuring noise figure with an automatic 
noise figure meter. Because the actual operating 
procedures vary, depending on the instrument being 
used, no attempt will be made to describe the de¬ 
tailed operational steps. These appear in the instruc¬ 
tion manual for the specific instrument, available 
from the manufacturer at nominal cost In general, 
operation of the noise-figure meter consists of the 
following steps: 

1. Connecting the receiver under test as shown in 
fig. 8. For the purposes of this discussion, the 
term "receiver" means any receiver or portion 
thereof (such as a converter, mixer, etc.} which 
provides an output signal at the input frequency of 
the noise figure meter 
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Fig, 6. Interconnecting cable for use between an AIL 7010. 
7011, or 7012 noise source and a Hewlett-Packard 340A. 
3406, or 342A noise figure meter, 
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fig. 7. Wiring a homebuilt 5722-tube noise source to permit 
its use with a Hewlett-Packard 340B or 342A noise-figure 
meter. See the text for additional information applicable to 
the Hewlett-Packard 340A. 


2. Energizing the noise-figure meter and establish¬ 
ing the fixed age reference level. 

3. Setting the noise-source operating current. 

4. Calibrating the noise-figure meter to the noise- 
source ENR. (This step is not applicable to Hew¬ 
lett-Packard noise-figure meters.) 

5. Reading the receiver noise figure on the meter, 
and correcting for noise-source characteristics 
and/or loss-pad attenuation. 

Although this generalized procedure sounds 
almost too simple to be true, it is just about as easy in 
practice. Any adjustments on the receiver can be 
made while it is under test by merely tuning for the 
best noise figure. Compare that to measuring noise 
figure by the manual twice-power method! 

Let us now examine fig. 8 block by block. Most 
important, there should be a direct connection be¬ 
tween the noise-source output connector and the 
loss pad, and between the pad and the receiver. This 
means no cables, and a minimum of adapters. 

The use of a loss pad between the noise source 
and the receiver is an absolute necessity when using 
a gas-discharge source, and is highly recommended 
for diode noise sources. One of the disadvantages of 
gas-discharge noise sources is that they require a 
high-voltage ionizing pulse, typically several kilo¬ 
volts. Because of capacitive coupling between the 
tube and the helix, this pulse appears as a spike in the 
noise output. Although the pulse is attenuated, the 
amplitude of the spike may still be several volts, 
which may be enough to destroy your expensive low- 
noise transistor. Therefore, a 6- to 10-dB pad must 
always be used with a solid-state receiver to attenu- 



fig. 8. Measuring noise figure with the automatic noise- 
figure meter. The use of the loss pad and variable attenuator 
are discussed in the text. 


ate the spike. Even with a 10-dB pad, there may be 
sufficient spike voltage to destroy certain GaAs fets. 
A solid-state noise source should be used to check 
devices of this type. 

The use of a loss pad with a diode noise source is 
not absolutely essential, but can minimize several 
problems. First of all, most receivers (remember the 
general use of this term) do not present a 50-ohm in¬ 
put when optimized for a noise match. Because the 
rated ENR of a noise source is based on a 50-ohm 
load, there will be an indeterminate mismatch loss if 
the receiver vswr is greater than 1.0:1. A3- to 6-dB 
pad will not eliminate the mismatch loss, but may re¬ 
duce it somewhat. 

A second reason for using a loss pad is to ensure a 
50-ohm source impedance for the receiver, since the 
vswr of the noise source also is not a perfect 1.0:1. 



fig. 9. Using an external mixer and signal source to convert 
the receiver output frequency to that of the noise-figure 
meter input. The "receiver under test" corresponds to the 
equivalent block in fig. 8. 


Any tendency of the receiver to "take off" when 
looking into an impedance of other than 50 ohms will 
be reduced by use of a pad. 

Both of these reasons apply equally to gas-dis¬ 
charge noise sources, but are automatically realized 
by the absolute necessity of using a loss pad to pro¬ 
tect the receiver. In either case, the attenuation of 
the pad must be known to a fair degree of accuracy; 
remember that the loss, in dB, must be subtracted 
from the reading obtained on the noise-figure meter, 
since any loss ahead of a receiver adds algebraically 
to the receiver noise figure. 

In addition to providing an output at a frequency 
which is compatible with the noise-figure meter, the 
receiver must also provide enough gain to amplify 
the noise input to a level which exceeds the sensitivi¬ 
ty of the noise-figure meter. However, the difference 
in the receiver output levels with the noise source on 
and off must not exceed the age range of the instru¬ 
ment and overload it. This means that the output 
from the receiver, when the noise source is off, 
should be only slightly above the sensitivity level of 
the noise-figure meter. This can be determined by 
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the use of the variable attenuator shown in fig. 8. 
The amount of attenuation which is introduced 
should be 6 to 10 dB less than the value which causes 
the receiver output to fall below the threshold re- 
quired to establish the reference level. 

Conversely, if the receiver has insufficient gain, it 
will not be possible to establish a signal reference 
level in the noise’figure meter. In that case, a post¬ 
amplifier must be substituted for the variable attenu¬ 
ator to provide sufficient overall gain. 

receiver configuration 

Thus far we have imposed two conditions which 
the receiver must satisfy - its gain must be eompati 
ble with the sensitivity requirement and age range of 
the noise-figure meter, and its output frequency 
must match that of the noise-figure meter input. We 



The AtLTfeCH type 701Q Noise Generator covers the range 
from 200 MHr to 2.6 GHr The similar appearing type 7012 is 
used between 2 and 5 GHz. Both noise sources utilize gas 
discharge tubes [courtesy A/L T£CH h 


have a/ready discussed the first of these, and can 
proceed to the second* 

The typical vhf or uhf receiving converter provides 
an output which is applied to a communications 
receiver used as a tunable i-f amplifier, detector, and 
audio amplifier. This output can fall anywhere in the 
entire hf, vhf, or even uhf spectrum. On the other 
hand, the input to the noise-figure meter must be at a 
specific frequency which may not correspond to the 
output from the converter. The combination of a 30- 
MHz amplifier in most of the noise-figure meters and 
most receiving converters with a nominal 28-MHz 
output has sufficient bandwidth to permit meaning¬ 
ful measurements. 

For other converter output frequencies which do 
not correspond to the noise-figure meter input, an 
external mixer and signal source can be used to con¬ 
vert the output frequency of the receiving converter 
to the input frequency of the noise-figure meter. Fig. 
9 shows the connections for such a frequency con¬ 
version. Any type of mixer can be used, although a 
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fig, IQ, Test setup to determine receiving system and 
preamplifier noise figures, using a receiving converter 
following the preamplifier 


packaged double balanced mixer with coaxial com 
nectars will prove to be the most convenient and ver 
satile. These are available commercially;* a less 
expensive mixer can be packaged as described by 
Paul Shuch* 10 

The signal source functions as a local oscillator for 
the mixer, and may be anything which generates a 
relatively stable unmodulated output, such as a sig¬ 
nal generator or vfo. The sum of the converter and 
signal-source frequencies, or the difference between 
them, must result in the input frequency required by 
the noise-figure meter. It makes no difference 
whether the sum or difference frequency is used; 
however, the signal source must not be set to a fre¬ 
quency which is close to or is a subharmonic of the 
noise-figure input frequency. 

For example, if the receiving converter output is 14 
MHz and the noise-figure meter input is 30 MHz, a 
signal-source frequency of either 16 or 44 MHz would 
provide the proper output frequency from the mixer. 
In this case, the !6 MHz choice should be avoided 
because its second harmonic at 32 MHz may appear 
at the mixer output and fall within the passband of 
the noise-figure meter. This, of course, will render 
any measurements meaningless, since the noise-fig¬ 
ure meter cannot distinguish between the receiver 
signal and the spurious mixer output. 

If a signal generator is used as the signal source, it 
can function indirectly as the variable attenuator 
shown in fig. 8. Varying the signal-generator output 
will vary the conversion loss of the mixer and permit 
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fig. 11, Test setup to determine receiving system end 
preamplifier noise figures, using a mixer following the 
preamplifier In this case, a poor post-amplifier contributes 
significantly to (he Overall noise figure. 
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control of the mixer output level. A post-amplifier 
has been shown in fig. 9 because the receiving con¬ 
verter gain, less the mixer conversion loss, will gener¬ 
ally be insufficient to provide the necessary signal 
level into the noise-figure meter. This post-amplifier 
can be any type, such as a surplus i-f strip or a broad¬ 
band amplifier, which will amplify the desired mixer 
output frequency. The mixer image frequency will be 
rejected by the tuned amplifier in the noise-figure 
meter. 

The configuration shown in fig. 9 will result in 
valid noise figures only if the gain of the receiving 
converter is 20 dB or more. If the converter gain is 
less than 20 dB, the indicated noise figure will be 
worse than the actual noise figure because of the 
noise contribution of the external mixer. The actual 
noise figure must then be calculated, as explained 
later. 

preamplifiers 

In order to measure the noise figure of a preampli¬ 
fier, the test setup of either fig. 8 or fig. 9 is used, 
with the preamp inserted between the loss pad and 
the receiver. To prevent any possible instability of 
either the preamp or the converter, in the event that 
either is not unconditionally stable, it is wise to use 
an additional loss pad between the preamp and the 
converter, directly at the converter input. This pad 
should provide about 3 dB loss; the exact value is not 
critical nor need it be known accurately. Its effect will 
be incorporated into the measured noise figure of the 


receiver (without the preamp), since this measure¬ 
ment is necessary to calculate the true noise figure of 
the preamp, as explained in the following section. If 
only an overall system noise figure is of interest, then 
the second loss pad should not be used. 

A major consideration in the measurement of pre¬ 
amp noise figure is that of image response and the 
effect of filters on that response. It is mentioned here 
as a preliminary precaution only, and will be covered 
in detail under the heading image response error. 

cascaded stages 

The overall noise figure of any receiver depends 
primarily on the noise figure of the first stage. How¬ 
ever, the noise generated by succeeding stages will 
contribute to the overall noise figure and, if the gain 
of the first stage is not over 20 dB or so, have a sig¬ 
nificant effect. Since low-noise preamps seldom 
have gains in excess of 15 dB, taking the noise con¬ 
tribution of the following stages into account is of 
major Importance in determining the preamp noise 
figure. 

The general equation for the noise factor of 
networks in cascade is 

F S = Fl + 2 Gj + Q ]Gz + • • ■ 

where „ . 

F s = system noise figure 

F lf f 2 > = noise factor of first, second, third 

stages 



FREQUENCY (MHz) 


fig. 13. Excess noise ratios for Hewlett-Packard and AIL 
coaxial noise sources which utilize gas-discharge tubes. The 
curve for the Hewlett-Packard 349A is subject to the ENR 
tolerances listed in table 2; those for the AIL noise sources 
are typical and take into account the gas-tube-variations 
and hot-cold insertion losses. 
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Gj, G 2 = power-gain ratio of first, second 
stages 

The system noise figure, NF S , is derived from the 
expression 

NF S = 10 log F s (11) 

It can be seen from eq. 10 that the numerical value 
of the second and succeeding terms is a function of 
the first-stage gain; the higher the gain, the lower 
will be the values of those terms. If all stages are 
active amplifiers, only the second-stage noise will be 
of importance, and only the first two terms of eq. 10 
need be used in the calculation. However, if any of 
the early stages in the receiver has a gain of 1 or less 
( e.g mixers and loss pads), three or even four terms 
of the equation may have to be taken into account. 

As an example, refer to the test setup shown in 
fig. 10. Assume that the preamp gain (A/) and the 
converter gain (A 2 ) have been measured at 12 dB and 
20 dB respectively; the measured converter noise fig¬ 
ure (NF 2 ) is 4 dB; and the measured mixer noise fig¬ 
ure (NFj) is7.5dB. The system noise figure indicated 
on the noise-figure meter is 8.65 dB. What is the pre¬ 
amp noise figure ( NFj )? 

First, we must subtract 6 dB from the noise-figure 
meter reading, since that is the increase in noise fig¬ 
ure caused by the 6-dB pad. Therefore the actual 
system noise figure (NF S ) is 2.65 dB. Second, we 
must convert the noise figures and gains (in dB) to 
noise factors and numerical gain ratios, as follows: 


F s = antilog 


NF S 

10 


— antilog 


2.65 

10 


1.841 


NF 2 4 

F 2 = antilog -jq = antilog jq = 2.512 


NF 3 7 5 

F 3 = antilog yq = antilog-jQ — 5.623 



fig. 14. Diode current required by the Hewlett-Packard 343A 
VHF Noise Source to maintain a nominally constant 5.2-dB 
excess noise ratio {curve byJ. R. Reisert, W1JR). 


It can be seen from inspection of the above exam¬ 
ple that the third term is insignificant and can be ig¬ 
nored. However, suppose that the configuration 
shown in fig. 11 is being used to check out the same 
preamp, using the same mixer and a post-amplifier 
with a measured noise figure of 10 dB. Now the mix¬ 
er is the second stage, so that F 2 = 5.623 . Since, in a 
stage having a gain of less than 1, the noise figure is 
equal to the loss, the converse must be true. There¬ 
fore, the mixer loss ratio is also 5.623, making the 
gain (G 2 ) the reciprocal of 5.623, or 0.178. The post¬ 
amp noise figure of 10 dB results in F 3 being equal to 
10 (the antilog of 10 divided by 10). In this case, the 
receiver noise figure reading on the noise-figure 
meter is 13.2 dB. Subtracting 6 dB for the loss pad, 
we obtain an actual noise figure ( NF S ) of 7.2 dB, or a 
noise factor (F s ) of 5.248. 

Again substituting the measured noise factors and 
gain ratios in eq. 12, we arrive at the following: 


G;= antilog jq = antilog^- 15.849 


12 


NFj -10 log 


(^5.248 — 


5.623- 1 
15.849 


10-1 


15.849 x .178 


G 2 = antilog y q = antilog=100 

By rearranging eqs. 10 and 11, and substituting 
the above values, 

( Fo- 1 Fi-1 
NF10 lag U--V- cfcs 


= 10 log 1.841- 


2.512-1 


15.849 

10 log (1.841- . 095 - . 003) 
10 log 1.743 = 2.41 dB 


5.623 - 1 


15.849x100 


( 12 ) 


= 10 log (5.248- .292 - 3.190) 

= 10 log 1.766= 2.47 dB 

This is approximately the same noise figure as was 
calculated in the previous example, taking into 
account rounded-off numbers. Note that in this case 
the third term of the equation contributes significant¬ 
ly to the overall system noise figure, which leads to 
the conclusion that a low-noise post-amplifier should 
always follow a mixer when there is only one stage of 
amplification ahead of the mixer. If the post-amplifier 
noise figure were reduced to 1.0 dB, the system 
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RECEIVER IMAGE REJECTION (dB) 


fig. 15. Noise-figure error as a function of receiver image 
rejection. 

noise figure would improve from 7.2 to 3.3 dB. To 
paraphrase many textbooks, the calculation of this 
improvement is left as an exercise to the reader. 

An interesting graphical representation of the rela¬ 
tionships expressed in eq. 12 is shown in fig. 12. If 
the various stage noise figures, gains, and losses are 
known in dB, the difference between the system and 
first-stage noise figures can be read as A, directly 
from the curves, which is added to the known first- 
stage noise figure to obtain the system noise figure. 

For instance, let's use the same preamp and mixer, 
and the 1-dB post-amplifier from the preceding ex¬ 
ample. The first-stage gain plus noise figure is 14.4 
dB, and the interstage (mixer) loss plus second-stage 
(post-amplifier) gain is 8.5 dB. The curves of fig. 12 
show that A is 0.9 dB at the intersection of these two 


values. Thus, the system noise figure is equal to the 
preamp noise figure plus 0.9 dB, or 3.3 dB. 

noise-source ENR corrections 

In our discussion of the noise-figure equations 
which govern the operation of automatic noise-figure 
meters, we established that the only variable in eq. 8 
was the ratio ty/Nj, and that the ENR term in that 
equation was a fixed value determined by the noise 
source. It follows, therefore, that the noise-figure 
meter calibration must be based on a known or pre¬ 
determined ENR . 

In the case of the AIL noise-figure meters, the 
operating procedures entail calibrating the instru¬ 
ment to the ENR of the noise source. For the AIL 
7006 diode noise source used with the AIL 74A noise- 
figure meter, the ENR is 15.2 + 0.5 dB when the 
diode current is set to 33.1 mA. If a gas-discharge 
noise source is to be used with either the AIL 74A or 
75 noise-figure meter, the instrument is calibrated for 
the ENR of the source at the frequency of measure¬ 
ment. Fig. 13 shows typical values for the AIL noise 
sources and the nominal ENR for the Hewlett-Pack¬ 
ard 349Afor frequencies between 200 and 5000 MHz. 

The meter scales of the Hewlett-Packard 340A, 
340B, and 342A noise-figure meters are based on a 
fixed ENR of 5.2 dB from a diode noise source and a 
fixed ENR of 15.2 dB from a gas-discharge noise 
source. There is no adjustment for other values of 
ENR ; if the noise-source ENR is different from the 
value upon which the calibration is based, a correc¬ 
tion factor must be applied to the noise-figure read¬ 
ing. If the ENR exceeds the noise-figure meter cali¬ 
bration design value, the "excess" ENR must be 
added to the noise-figure readings. If the ENR is less 
than the calibration design value, the difference be- 
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tween the two values must be subtracted from the 
noise-figure readings. 

An examination of table 2 reveals that the only 
noise sources which match either of the Hewlett- 
Packard design values are the Hewlett-Packard 
343A, only when used below 30 MHz, and the Hew¬ 
lett-Packard 345B, which has little amateur applica¬ 
tion. This means that whenever the 343A is used 
above 30 MHz, the indicated noise figure must be in¬ 
creased by the difference between 5.2 dB and the 
noise-source ENR at the frequency of use. If the 
measurements were being made at 400 MHz, for in¬ 
stance, the indicated noise figure would be too low, 
requiring a corrective addition of 1.1 dB to the meter 
reading. 

Fortunately, in the case of the 343A, there is a sim¬ 
pler method which allows use of the noise-figure 
meter readings without correction. This involves 
reducing the diode current from its specified 3.31- 
mA value to one which maintains a nominally cons¬ 
tant 5.2-dB ENR. Fig. 14 is a plot of the diode 
current versus frequency, which provides this com¬ 
pensation. 

Varying the current in a gas-discharge noise 
source has little effect on its ENR , typically only 
0.005 dB/mA. Therefore, the Hewlett-Packard 
noise-figure meter readings must be corrected if the 
noise-source ENR is not 15.2 dB at the frequency of 
measurement. See fig. 13 to determine the differ¬ 
ence between the ENR and 15.2 dB; remember that 
the difference is added to the noise-figure readings if 
the ENR exceeds 15.2 dB, and is subtracted if the 
ENR is less than 15.2 dB. 

If measurements are being made with a Hewlett- 
Packard noise-figure meter at one or only a few fre¬ 
quencies, as is the usual case for amateur receivers, 
the need for making corrections to the noise-figure 
readings can be eliminated by the use of a selected 
loss pad. The graduations on the two scales of the 
Hewlett-Packard instrument meters correspond, dif¬ 
fering by exactly 10 dB. Therefore, if the noise- 
source ENR were exactly 15.2 dB, and a precision 
10-dB pad were used between it and the receiver 
under test, the noise figure could be read directly on 
the meter diode scale, which is based on an ENR of 
5.2 dB. Since the noise-source ENR is not 15.2 dB, a 
pad must be selected so that its loss is algebraically 
equal to the difference between 5.2 dB and the ENR 
shown in fig. 13. Thus for the 349A noise source, the 
use of a 10.35-dB pad at 432 MHz, or a 9.5-dB pad at 
220 MHz, will allow direct readout of noise figure on 
the diode scale of the noise-figure meter. 
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fig. 17. Noise-figure corrections, as a function of termina¬ 
tion temperature, for a typical gas-discharge noise source 

{courtesy AIL TECH), 


method of modulation; it refers to the fact that any 
superheterodyne receiver has both a signal and an 
image sideband (channel), and that we are interested 
in measuring the noise figure in only a single (the sig¬ 
nal) sideband. 

The image response of a system consisting of 
wideband amplifiers followed by a heterodyne 
receiver (converter) can be an important factor when 
measuring noise figure. The image-channel signal 
adds to the signal-channel signal and results in a 
measured noise figure which is lower than the true 
noise figure. The noise-figure error is a function of 
the receiver gain at the signal and image frequencies, 
as expressed by the following equation: 


image-response error (dB) , , 0 leg (i + §) 1131 

Noise figure, as we have been using the term, is \ s / 

more correctly designated as the single-sideband where G t is the image-channel gain ratio and G s is the 

noise figure. This has nothing to do with ssb as a signal-channel gain ratio. It can be seen that, for 
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fig. 18. Temperature corrections for the Hewlett-Packard 
model 343A VHF Noise Source (courtesy Hewlett-Packard 
Company). 

equal signal- and image-channel gains, the error will 
be equal to 10 log 2, or3dB. 

Fig. 15 is a graphical representation of eq. 13, and 
shows the amount by which the measured noise fig¬ 
ure must be increased. It is apparent that the noise- 
figure error is negligible if the receiver image rejection 
is greater than 20 dB. However, the corrections, 
especially when measuring low noise figures, can be 
significant at image rejections under 20 dB. 

Which brings us back to the measurement of low- 
noise preamp noise figure. The prevailing concept in 
the design of low-noise amplifiers is to have untuned 
input and output circuits, and to rely on a separate 
high-Q filter ahead of the preamp to discriminate 
against unwanted signals. This is a valid design con¬ 
cept, but may lead to serious errors in the measure¬ 
ment of noise figure, especially at the aforemen¬ 
tioned vhf/uhf conferences. 

Fig. 16 illustrates, in simplified form, the four pos¬ 
sible configurations of measuring preamp noise fig¬ 
ure, using a receiving converter and a noise-figure 
meter with a 30-MHz input. In the examples shown, 
measurements are to be made at 432 MHz, and both 
the noise source and the preamp are assumed to be 
flat from 372 to 432 MHz. The bandpass filters can be 
of any type — tuned circuits, cavities, stub tuners, 
etc. — and may actually be part of the input or out¬ 
put circuits of any of the individual blocks. However, 
the absence of a filter indicates that it does not exist, 
either separately or as a part of any circuit; thus, in 
fig. 16B, the preamp has no filter in either its input or 


output circuit, and the converter has no filter at its 
input. The converter output circuit has no effect 
on this discussion, and is assumed to be tuned to 
30 MHz. 

In fig. 16A, bandpass filters at the input and out¬ 
put of the preamp limit the overall system response 
to 432 MHz. This is the normal communications con¬ 
figuration, and yields valid noise-figure measure¬ 
ments. In fig. 16B, both filters have been eliminated, 
so that the preamp accepts noise inputs from 372 to 
432 MHz and, in addition, contributes its internal 
noise over the same frequency range. Since the con¬ 
verter produces a 30-MHz output from the noise 
power at both 372 and 432 MHz equal to 2N2/2N lt 
the ratio remains the same as from one channel only, 
resulting in a valid noise figure. 

Fig. 16C shows a test configuration in which a fil¬ 
ter is used only between the preamp and the conver¬ 
ter. It can be seen from the frequencies indicated on 
that diagram that only the 432-MHz noise signal 
reaches the converter, so that it too is a valid method 
of measuring noise figure. (It is equivalent to using 
an untuned preamp with a normal, tuned-input con¬ 
verter. ) 

In fig. 16D, the filter position has been changed 
from the output to the input of the preamp. Notice 
that in this arrangement the noise input to the pre¬ 
amp is limited to 432 MHz. However, this amplified 
noise plus the internal noise generated by the preamp 
at both 372 and 432 MHz are converted to the 30- 
MHz input of the noise-figure meter. Therefore, the 
noise-figure reading will be erroneous. The conclu¬ 
sions to be drawn from this discussion are that mean¬ 
ingful noise figures will be obtained if no filters are 
used, or if a filter is used following the preamp, but in 
no case should a filter be used ahead of the preamp 
without an equivalent filter at the output. 

temperature error 

In the derivation of the noise-figure equations, T 0 
is equal, by definition, to 290°K and represents the 
noise temperature of the noise source when de-ener¬ 
gized. It is therefore apparent that if the noise source 
is at a temperature other than 290°K (17°C or 
62.6°F), an error will be introduced. Although such 
errors are of relatively small magnitude, especially 
over a limited ambient temperature range, it may be 
necessary to take them into account when measur¬ 
ing very low noise figures. Fig. 17 shows the noise- 
figure correction, as a function of measured noise 
figure and temperature, for a typical gas-discharge 
noise source. It can be seen that if a noise-figure 
measurement of 2.0 dB were made in a room where 
the temperature was 80°F (approximately 27°C or 
300°K), a correction of -0.1 dB should be made, 
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MAXIMUM POSSIBLE METER READING ERROR - (dB) 


making the corrected noise figure 1.9 dB. Extended 
use of a gas-discharge noise source also raises the 
cold temperature, so that the source should be al¬ 
lowed to cool down to room ambient when accurate 
measurements are required. 

The temperature-correction curves for the Hew¬ 
lett-Packard 343A diode noise source appear in fig. 
18. Since the diode heat will cause the termination 
temperature inside the noise-source housing to be 
somewhat higher than the ambient, this factor 
should be taken into account when establishing a 
corrected noise figure. 

Noise power obeys all power-transfer laws, but 
because noise is random in phase, mismatches cause 
ambiguous errors rather than known power losses. 
Because an automatic noise-figure meter measures 
the ratio N 2 /N Jf a mismatch affecting both of these 
powers hafe no effect on accuracy, since the ratio re¬ 
mains unchanged. 

The major consideration in matching involves the 
excess noise power available from the noise source. 
The ENR of any of the noise sources discussed in 
this article, excluding the Hewlett-Packard 345B, is 
based on developing the noise power in a 50-ohm 
resistive load. If the load is not 50 ohms, the ENR will 
be indeterminate. 

The mismatch error must be calculated for each 



MEASURED NOISE FIGURE - (dB) 

fig. 19. Typical errors for several possible conditions of 
mismatch between the noise source and receiver (courtesy 
Hewlett-Packard Company). 


system by considering that noise power follows the 
power-transfer laws. A typical plot of error limits for 
a receiver swr of 2:1 is shown in fig. 19; the actual er¬ 
ror can fall anywhere between the limits indicated. 

transmission-line (insertion loss) error 

This error is a function of the coupling of the gas- 
discharge tube to the helical transmission line (see 
fig. 3) and the attenuation of the transmission line, 
and always reduces the noise-source ENR. In fig. 
13, this error has been taken into account in deter¬ 
mining the excess noise ratios of the AIL noise 
sources. It has not been considered in the ENR curve 
for the Hewlett-Packard 349A, but according to the 
published data, the error is less than 0.25 dB. This is 
well within the ENR tolerances specified in table 2. 

cumulative errors 

If all errors are in decibels, they accumulate addi- 
tively. Therefore, the total possible measurement er¬ 
ror will be the sum of the following: 

1. Noise-figure meter accuracy 

2. Noise-source accuracy, corrected for frequency 

3. Receiver image-response error 

4. Temperature error 

5. Mismatch error 

6. Transmission-line (insertion-loss) error, if a gas- 

discharge noise source is used. 

This is an imposing list, and could total well over 
1.5 dB if all errors were of the same algebraic sign. 
However, many of these errors will cancel because of 
opposite signs, and generally the accuracy of the test 
equipment is far better than the limits of its specifica¬ 
tions. Nevertheless, these possibilities of error are 
very real and cannot be ignored except for compara¬ 
tive measurements using the same equipment at one 
particular time. And even then, the mismatch errors 
between the noise source and the different receivers 
under test still exist. 

summary 

We have seen how automatic noise-figure meas¬ 
urements are accomplished, and have discussed 
their limitations and areas of inaccuracy. We can 
therefore answer the questions posed at the begin¬ 
ning of this article. A difference of 0.2 dB, or even 
0.5 dB, in the noise figures of two different preamps 
measured at two different times on two different test 
setups is meaningless. Furthermore, the accuracies 
of such measurements, especially outside of a labor- 
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atory environment, are subject to rigorous examina¬ 
tion. This is not a criticism of those amateurs who 
spend many hours at vhf/uhf conferences perform¬ 
ing the tests; they know the limitations of their 
methods and equipment. Rather it is meant to warn 
those who accept noise figures as gospel that such is 
not the case. 

The same warning applies equally to the "'typical 
noise figure" specifications on some transistor data 
sheets. Unless an accurately calibrated hot-cold 
noise source is used to determine the noise figure of 
the device (and I personally know of cases where this 
was not done), the published figures may be no more 
accurate than you or I could obtain with surplus 
equipment — caveat emptor. 

The automatic noise-figure meter can also be used 
to measure noise figure by the twice-power or 
T-factor methods. However, since this article was 
intended to cover only the automatic mode of meas¬ 
urement, no attempt has been made to discuss man¬ 
ual operation. Gain measurements may also be 
made, in a clever application described by Paul 
Shuch. 11 

I sincerely hope that this article has taken some of 
the mystery out of automatic noise-figure measure¬ 
ments. More important, I hope that it will dispel any 
idea that you know your receiver or preamp noise 
figure to within a tenth of a dB. 

appendix 

To change the input frequency of a Hewlett-Packard noise-figure 
meter, only the frequency-determining circuits in the instrument's 
tuned amplifier need be changed to the desired frequency. If the 
new frequency is relatively close to one already established in the 
instrument, it may be possible to make the change merely by retun¬ 
ing the variable inductors in the tuned circuits. Otherwise, the coils 
will have to be modified or replaced. 

The Hewlett-Packard models 340A and 340B employ a four- 
stage tuned amplifier. The front-panel input frequency switch 
selects one of two coils in each stage of the amplifier. In the stand¬ 
ard models, these coils and their inductance ranges are as follows: 

input 

frequency inductance 

(MHz) model 340A model 340B (^H) 

30 LI, L3, L5, L7 L6, L8, LtO, L12 1.2-1.75 

60 L2, L4, L6, L8 L5, L7, L9, L11 0.27 - 0.41 

Regardless of whether the standard model, having the above in¬ 
put frequencies, or a special model having different input frequen¬ 
cies, is involved, the coil designations will be the same. 

The coils resonate with approximately 20 pF. If the existing coils 
have sufficient inductance range to permit retuning, the procedure 
is simple. Set the METER FUNCTION switch to NOISE FIGURE and 
turn the INF CALIBRATION potentiometer fully clockwise. Then, us¬ 
ing a signal generator, feed an unmodulated signal at the new fre¬ 
quency into the input of the noise-figure meter. Keep the signal 
level low enough so that the meter is never at full scale, and adjust 
the appropriate coils for maximum meter reading. If the meter 
reaches full scale, reduce the input signal before continuing the 
adjustments. 

If new coils are required for the desired input frequency, select 


four adjustable coils whose mid-range inductance will resonate 
with 20 pF at the new frequency. Coils in the Miller 4300 series or 
Cambion 556-3338 series will replace those in the instrument 
without any mechanical modifications. After replacing the existing 
coils in the noise-figure meter with the new ones, retune the 
amplifier as described above. If the new frequency is 30 MHz or 
lower, a 3300-ohm composition resistor can be connected across 
each coil to broaden the amplifier response. 

The Hewlett-Packard model 342A has provisions for five input 
frequencies. Instead of switched coils throughout the tuned 
amplifier, a fixed-tuned 30-MHz i-f amplifier is used in conjunction 
with a mixer and local oscillator circuit, which heterodynes four of 
the five input frequencies to 30 MHz. The fifth input frequency is 30 
MHz, which is fed through the mixer with the oscillator disabled. 

In the standard model 342A, the following coils and frequencies 
are used in the mixer-oscillator circuit: 


input 



oscillator 

frequency 



frequency 

(MHz) 

mixer coil 

oscillator coil 

(MHz) 

30 

— 

(100-ohm resistor) 

— 

60 

L10 (0.32 - 0.55/iH) 

L14 (0.156 - 0.228/iH) 

90 

70 

L9f0.32-0.465/xH) 

L13 (0.156 - 0.228/iH> 

100 

105 

L8 (0.156 - 0.228/iH) 

LI2 (0.32 - 0.465/iH) 

75 

200 

L7 (0.0392-0.0412/xH) 

L11 (0.057-0.063/iH) 

170 


Special versions of the 342A will have one or more input frequen¬ 
cies which differ from those listed above. Therefore the coil 
inductances may also be different, but the designations will be 
the same. 

To change any of the input frequencies except the 30-MHz in¬ 
put, either retune the coils associated with the input switch posi¬ 
tion to be changed, or use new adjustable coils whose mid-range 
inductance will resonate with 14 pF at the required frequencies. 
The mixer coil obviously must be tuned to the input frequency. The 
oscillator coil must be tuned to a frequency which is 30 MHz above 
or below the input frequency; be sure that the oscillator frequency 
and its harmonics are well removed from the 30-MHz intermediate 
frequency. 

Set the local oscillator on frequency by means of a frequency 
counter or a dip oscillator. Then adjust the oscillator and mixer coils 
(but not the coils in the i-f stages) as previously described for the 
model 340A or 340B, using a signal generator at the new input fre¬ 
quency. 
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arameters of tl 
outer perimei 


Never before has any transceiver 
approached the’ capabilities pf the 
Palomar PTR 130kt 

It's the first^ompletely mutli-' 
functional transceiver ever made 
available to the public! 

The Palomar PTR 130k is a 
miniaturized mobile transceiver 



PTR-130k are 

ctftiology. 


capable of operating in 100 cycle, 
resolution frfim 100 Khz to 
30 Mhz in alt modes of 
transmission and reception. 

Instant frequency selection 
available with the tpuch of 

a finger. * 

The Palomar PTR 130k. 


is 


technology is pure space age ... 
th’e price is strictly down to-earth. 
Send for our full color 
brochure toe ( 

Palomar Electronics Corporation 
665 Opper Street 
Escondido, CA 32025 
Telephone: (714) 746-2666 
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electronic 


teleprinter keyboard 


This novel 
electronic keyboard 

uses toroids 
and a pulse generator 

to create the 
correct mark/space coding 


I This project grew out of a desire to design an elec¬ 
tronic Teletype keyboard which would permit handi¬ 
capped people to communicate with others. I took 
an initial design suggested by Ed Brown, W0EPV, 
determined that it was feasible, and developed the 
circuit shown in this article. The keyboard itself 
would generally have to be custom designed for each 
particular individual; for amateur use any surplus 
keyboard with a simple, closing-type contact will be 
sufficient. 

circuit description 

The heart of the circuit is a set of eight shift regis¬ 
ters, composed of four 7474 ICs (see fig. 1). During 
static conditions, the Q outputs of the shift registers 
are all high, forcing the 7430 NAND gate low. This 
low disables the clock, while also enabling the pulse 
generator. When a particular key is actuated (key line 
taken low), the pulse generator is discharged 
through the respective cores. For example, if the Y 
line went low, the pulse generator would be dis¬ 
charged through cores T1, T3, T5, T6 and T7. The 
pulse from each core sets its respective shift register, 
causing the Q output to go low. Now that one of the 
inputs of the 7430 has been driven low, its output will 
change states, both enabling the clock and disabling 
the pulse generator. 

Prior to the change in the 7430, the magnet driver 
was held in a mark condition by the action of U2. 

By L. A. Stapp, W 0 PHY, 2903 Ash Street, 
Hays, Kansas 67601 


56 \Bm august 1978 








LOOP CURRENT 
ADJUST 


With both inputs to U2A now low, U2 pin 8 will go 
high, forcing the magnet driver into the space condi¬ 
tion. Since the clock has now been enabled, it will 
put out a pulse after 21 ms, moving the contents of 
the shift register down one increment. Each low 
state, on the Qo line, will create a mark, while a high 
forms a space . 

With the clock free running, as long as there is a 
low into U1, the shift register will receive pulses and 
move the data one increment for each clock pulse. 
After 8 shift operations, the registers will be clear and 
their high outputs will cause U1 to change states 
again, completing the character. 

construction 

Building this electronic keyboard is extremely 
straight-forward with the use of TTL circuitry.* 
Before operation, R5 should be adjusted with U1 pin 
8 high, to provide 1.6 volts on pin 6 of the NE555. If 



fig. 2. This power supply will provide voltages for both the 
keyboard plus the Teletype loop. The transformer is a 
Stancor 8626. 


the keyboard is to be used at 60 words per minute, 
R1 should be adjusted so the 555 oscillates at 45 Hz; 
for 75 words per minute, use 61 Hz. 


*A copy of the circuit board layout and parts placement diagram is available 
by sending a self-addressed, stamped envelope to ham radio, Greenville, 
New Hampshire 03048. 


ham radio 



fig. 1. Schematic diagram of the electronic keyboard. Each toroid is an Indiana General CF-t02. 0-6, wound with a 10-turn 
primary. The wires from the pulse generator are fed through the appropriate core to form the mark periods for each character. 
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The age of tone control has come to 
Amateur Radio. What better way to utilize 
our ever diminishing resource of fre¬ 
quency spectrum? Sub-audible tone 
control allows several repeaters to share 
the same channel with minimal geo¬ 
graphic separation, It allows protection 
from intermodi and interference for 
repeaters, remote base stations, and 
autopatches. It even allows silent moni¬ 
toring of our crowded simplex channels. 


We make the most reliable and complete 
line of tone products available. All are 
totally immune to RF, use plug-in, field 
replaceable, frequency determining 
elements for low cost and the most 
accurate and stable frequency control 
possible. Our impeccable 1 day delivery 
is unmatched in the industry and you are 
protected by a full 1 year warranty when 
our products are returned to the factory 
for repair Isn't it time for you to get into 
the New Age of tone control? 











































TS-1 Sub-Audible Encoder-Decoder * Microminiature in 
size. 125" x 2 0 x 65 ■ Encodes and decodes simultaneously • 
$59 95 complete with K-1 element 
TS-1JR Sub-Audible Encuder-Decoder • Microminiature 
version ol the TS-1 measuring just 1.0 *1.25 * 65 , for hand¬ 
held units • $79.95 complete with K-1 element, 

ME-3 Sub-Audible Encoder • Microminiature in size, 
measures 45 * 1V * .6' ■ Instant start-up • $29.95 complete 
with K-1 element. 

TE-8 Eight-Tone Sub-Audible Encoder * Measures 2 6 * 

2 0x7 • Frequency selection made by either a pull to ground 
or to Supply • $69,95 with 8 K-1 elements, 

PE-2 Two-Tone Sequential Encoder for paging • Two call 
unit - Measures 1.25'x 2.0 x .65 . $ 49.95 with2K-2elements 


SD-1 Two-Tone Sequential Decoder • Frequency range is 
268.5-2109 4 Hz ■ Measures 1 2 x 1 67 x .65 •Momentary 
output for horn relay, latched output for call light and receiver 


muting built-in • $59.95 with 2 K-2 elements 

TE-12 Twelve-Tone Sub-Audible or Burst-Tone Encoder • 

Frequency range is 67 0-263 0 Hz sub-audible or 1650-4200 Hz 
burst-tone • Measures 4 25 * 2 5 * 1 5 *$79,95 with 
12 K-1 elements. 

ST-1 Burst-Tone Encoder • Measures .95 * 5 * 5 plus 
K-1 measurements * Frequency range is 1650 ■ 4200 Hz • 

$29.95 with K-1 element 

COMMUNICATIONS 
SPECIALISTS 

426 W. Taft Ave„ Orange. CA 92667 
(714) 993-3021 












































improved grounding 

for the 

1296-MHz microstrip filter 


Construction techniques 

for improving 
the performance 
of the three-pole 
1296-MHz bandpass 
microstripline filter 

The 1296-MHz microstripline bandpass filter I 

discussed in a previous article has allowed dozens of 
uhf experimenters to '"clean up their act" 1 on the 23- 
cm band. 1 As shown in fig* 1, the filter consisted of 
three top-coupled parallel-resonant circuits with 
grounded mrcrostripline inductors. The filter is easy 
to assemble and tune, but several amateurs who 
have built it experienced difficulties caused by erratic 
stripltne grounding. The new design presented here 
eliminates those difficulties and provides lower inser 
Tion loss and steeper skirts that will not tend to 
degrade as the filter is used. 


The grounding of the mrcrostriplines in the original 
design was accomplished by wrapping a thin brass or 
copper strap around the edge of the PC board, sol¬ 
dering it to the stripline on one side of the board and 
the groundplane on the other* Although this method 
of grounding worked well in the prototypes, the 
stripline inductance is a function of the placement of 
the grounding strap. Furthermore, the strap's place¬ 
ment on the edge of the board makes it extremely 
susceptible to physical damage, especially when 
installing or removing the filter board from its box. A 
third difficulty with wraparound grounding is that it 
forces the end of the microstripline inductor to ex¬ 
tend to the edge of the board, where stray coupling 
can cause the tuning of the filter to change when the 
unit is placed inside an enclosure. 

All of these difficulties can be easily eliminated by 
placing the grounded end of the microstripfine induc¬ 
tors somewhat away from the edge of the board and 
drilling through the board for the installation of a 
grounding wire or post* With the ground connection 
running through (rather than around) the board, its 
mechanical integrity is assured, and the groundstrap 
inductance is more nearly constant from one filter to 
the next, especially if the diameter of the grounding 
wire or post is specified. 

By H, Paul Shuch, N6TX, Microcomrri, 14908 
Sandv Lane, San Jose, California 95124 
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Although a short length of number IB (1,0 mml 
tinned copper wire makes ar> acceptable through * 
board ground connection, maximum grounding ef 
fectiveness and mechanical integrity, I have found, 
can be achieved by installing small electronic eyelets 
through the board, setting them with a press, and 
soldering both sides. The eyelets I use are made of 
thin brass, measuring 0,47 inch (1.2 mm) diameter by 
0.093 inch (2.5 mm) long. They look something like 
tiny rivets. The eyelets are available from a number of 
vendors* and can be easily set using a center punch 
(or sharp nail) and hammer. 

grounding the trimmer capacitors 

Another area of difficulty encountered by several 
readers is the grounding of the piston trimmer capa¬ 
citors. The capacitors I originally used were designed 
for chassis mounting, so it was necessary to modify 



i PQI F f II Tt ft 


Cl - C3 1.5 pF ceramic piston trimmer (Triko 202 OBM or 
equivalent) 

C c Stray coupling capacitance between stator ends of 
trimmer capacitors 

J1,J2 SMA or equivalent microstripline launchers (E.F, 
Johnson 142 0298 001 or similar! 

LT L2, Microstriphne inductor, 0.5" 113 mm) long, 0.1" (2.5 mm) 

L3 wide, spaced 0.3" 17 5 mm) center to center Bottom 
ends strapped to ground plane with thin copper strap 

XI, X2 50 ohm microatripline, 0.1" (2,5 mm) wide, any length. 
Centerline tapped to LT and L2 0,2" (5 mm} from 
grounded end 

fig 1 Three-pole microsiriplme bandpass filter, 
which wilt tune the range from 1100 to 1500 MHz. 
Full-size printed-circuit layout for this filter is 
shown in fig, 2. 


them for circuit-board use by adding a bus-wire loop 
around The Terminal nearest the adjusting screw (see 
fig. 4 of reference 1). ft would have been better to 
use a trimmer specifically designed for PC use, with 
legs installed for grounding the rotor end through the 
circuit board. One such capacitor is the R-Triko 202- 


*Onc acceptable eyelet js pen number F 4793 B. available from Internation¬ 
al Eyelets, Inc., 528 Santa Barbara Street, Santa Barbara. CA 93101 



fig. 2. Full-size printed-circuit layout for the three 
pole 1296-MHz bandpass filter. Etched on double 
clad 1/16" (1.5 mm) fiberglass epoxy circuit board; 
the unetched side serves as a ground plane. 

08M r a German ceramic piston trimmer available in 
the required 1-to-5-pF range/ I find filters using this 
capacitor easier to tune up, although I caution the 
builder against repeated adjustments because the 
tuning mechanism loses spring tension and becomes 
erratic after a coupie dozen adjustments. The best 
procedure is to set the filter on frequency once, and 
then place a dot of nail polish, epoxy paint, or Loctife 
on the tuning screw as a reminder to leave it alonel 

assembling the modified filter 

Fig. 2 is a full-size printed circuit layout for the 3- 
pole bandpass filter, modified for through-board 
grounding. The board should be etched from double- 
clad 1/16-inch (1.5-mm) fiberglass-epoxy printed-cir¬ 
cuit stock, with one side left unetched to serve as a 
ground plane. The board should be drilled in the 
same manner as the template in fig. 3 and the three 
eyelets installed at the bottom end of the microstrip- 
lines .% Don't forget to remove a bit of ground plane 


** * thMt J/G4 tVCfXSi mo 42 



4? J if W US&4 WCNES J Pi ACtS) #Q ^ 

fig. 3, Full-size drilling template for the bandpass 
filter board. 


1 These capacitors are available in the United States through Stott nor 
Trush, Inc., 67 Albany Street. Caienovia NY 13035, 

i Completely etched, drilled, and plated ponied circuit boards with the 
threw eyelets installed, are available for $4 50 postpaid within the U S and 
Canada, 55 00 elsewhere, horn Microcomm, M9G8 Sandy lane. San Jose, 
CA 95124 Completely assembled, tuned, and tested hlters are also avail¬ 
able Send a stamped, sell addressed envelope for details. 
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work analyzer. The response curve for the modified 
filter design shows slightly reduced insertion loss (on 
the order of 0,5 d8) and slightly steeper skirts. Per¬ 
haps the most realistic indication of filter perform- 
ance is not its swept response, but the filter's 
behavior in an actual system;. Fig, 4 shows the effect 
of installing the bandpass filter behind an extremely 
spurious local oscillator chain. Note that the numer¬ 
ous spurious components are alf significantly sup¬ 
pressed, with the worst remaining spur reduced from 
-5 dB to about -25 dB, relative to the desired 
output. 

Fig. 5 shows the results when the filter is used to 
clean up the output of a previously published trans 
mit balanced mixer,2 Notice that the i-f feedthrough 
signal and its harmonics, the LO feedthrough, the 

fig. 5. Effect of the three-pole bandpass filter on the output 
of a 1296-MH/ transmit mixer. Spectrum display at top 
shows the output from a singly balanced diode mixer, visi¬ 
ble spurious components include the desired signal end 
image, some LO feedthrough, a very strong component of 
the i f injection, and its second and third harmonics, and 
transmit intermods (resulting from these harmonics mixing 
with the LO signal). With the three-pole bandpass filter 
installed in the system, the spectrum (bottom photo) shows 
that all spurious outputs have been attenuated by more 
than 25 dB. (Both displays: do - 1.8 GHz sweep, horizontal! 
scale, 200 MHz/division, vertical scale. 5 dB/division ) 


fig. 4. Effect of the bandpass filter on a 1296 MHz local 
oscillator chain. Spectrum display at top shows the various 
spurious outputs of a poorly designed LO + Spectrum at bot¬ 
tom is the result of passing the LO signal through a three 
pole bandpass filter of fig 1 The worst remaining spurious 
component is suppressed 25 dB I Both displays dc 18 GHz 
sweep: horizontal scale, 200 MHz/division: vertical scale, 5 
dB/dfvisJonT 

metallization from around the center-pin holes for the 
input and output coaxial connectors so the signal 
isn't grounded out. A 1/8 inch (3-mm) twist drij| r 
used as a debarring tool, works well for this oper 

ation. 



Connectors J? and J2 are installed next, soldering 
the center pin to the input and output microstrip- 
tines, and running a bead of solder around the con¬ 
nector body on the ground-plane side of the board. 
The trimmer capacitors are installed last. If you use 
the recommended Triko trimmer, be sure to bend the 
two mounting legs nearest the adjusting screw down 
against the ground plane before soldering. The 
photograph of the completed filter will assist you in 
assembly, 

filter performance 

Reference 1 included a swept response curve for 
the original bandpass filter, as measured on a net- 
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Cl 1 9 pF psston trimmer (Triko 203 G9M or equivalent) 
C2, C3 1 5 pF pistron Trimmer ITriko 201 01M or equivalent) 
C R1 S tep recovery diode IH P 5082 01801 


JL J2 SMA coaxial connector tE. F. Johnson 142 0298-001 
or similar) 

LI, L2 Microsiripline inductors {see fig. 2) 


fig. 6 Circuit and construction details for a local oscillator multiplier which provides 0.5 mW at 1200 MHz from a 5-mW 400 
MHi drive signal. This circuit uses the same printed-circuit layout as the bandpass filter {see fig. 21 Output spectrum of this 
circuit is shown in fig. 7, 


image signal, and the intermoduiation products are 
all suppressed below the dynamic range of the spec 
trum analyzer, 

local-oscillator multiplier 

In a previous article I described a diode multiplier 
for developing local oscillator injection for a 1296- 
MHz converter. 3 As this multiplier used a microstrip¬ 
line output filter, it seemed reasonable to assemble a 
simitar multiplier on the bandpass filter PC board, 
thus allowing one PC artwork to do the job of two. 
The circuit, which makes a rather nice low level trip- 
ler, is shown in fig. 6. Note that the microstripline 
previously associated with the first filter pole is now 
used to support the multiplier diode and its input 
matching circuit. Do not install a grounding eyelet on 
this first stripline if you am building the multiplier! 
The other two filtering poles help reject the many 
other harmonic components generated by the step- 

fig. 7. Output spectrum of the 40G-MHz to 1200-MHr LO 
multiplier. Note that the trip ter circuit provides some degree 
of filtering of the 400-,800-, and 1600 MHz components from 
the step recovery diode. 


recovery diode, as shown in the spectrum analyzer 
display of fig, 7, When driven by the 5 to-10 mW sig¬ 
nal from my uhf LO chain, this multiplier provides 
about 0.5 mW of third-harmonic output. This power 
level can be easily buffered in a 1296 MHz preamp/ 
applied to a 3-pole filter for additional spurious rejec¬ 
tion, and used to drive the LO port of a transmit or 
receive balanced mixer, 

J should point out that the circuit of fig. 6 provides 
no dc return for the anode side of the multiplier 
diode. A dc return is necessary for the diode to prop¬ 
erly develop self-bias; in my system this dc path is 
provided at the output of the uhf LO, If the driving 
stage does not offer dc continuity to ground, it will 
be necessary to install a dc return circuit on the multi¬ 
plier board. This can be most readily accomplished 
by adding a small (0.33-^H) rf choke to ground at the 
location normally occupied by the first trimmer 
capacitor when this board is used as a filter, 

summary 

The printed-circuit layout can be used to fabricate 
high-quality bandpass filters and diode multipliers for 
the amateur 23-cm band. The designs are based 
upon previous articles, but the addition of through- 
board eyelet grounding significantly improves per¬ 
formance and reliability. Further details on construc¬ 
tion, tune-up and testing, and system application are 
discussed in reference t. 

references 

t H Paul Shuch, WA6UAM. "Micros!ripline Bandpass Filter; for 1296 
MHz. ham radio. December, 1975, page 46. 

2. H Paul 5huch r WA6UAM, "Ral race Balanced Minor for 1296 MHz," 
bam radio. July. 1977, jwige 33, 

3 H Paul Shuch, WA6UAM, "Eftsy lo build S58 Transceiver for 1296 
MH/ bam radio. September, 1974. page8. 

4 H Paul Shucfl, WA6UAM. "Low cost 1296 MHz Preamplifier," bam 
radio . October, T975. page 42. 
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pacesetter in amatmr radio 


Features: 4 MHz band coverage {144 to 148 MHz) 
* Automatic repeater offset capability on all! FCC 
authorized repeater subbands including H14 5- 
145 5 MHz * Simply dial receive frequency and 
radio does the rest simple*, repeater or reverse 
Same features on any of 11 crystal positions-Trans¬ 
mit /Receive capability on 44 channels with 1 i 
crystals * Operates all modes SSB (upper end 



lower) FM AM and CW * Digital readout with 
Kenwood Blue digits * Receiver pre-amp • Built-in 
VOX * Semi break-in on CW - CW sidetone * All 
solid-state * AC and DC capability 10 watts RF out 
put on $5B„ FM, CW * 3 watts on AM - 1 watt FM 
Jow'power switch • 0 25 jxV for 10 dB (S + NJ/N 
SSB/CW sensitivity * 0 4 f iV for 20 dB quieting 
FM sensitivity 

10 watts RF output on SSB, FM, CW * 3 watts on 
AM • 1 watt FM low-power switch - 0.25 pV for 10 
dB (S+N|/N SSB/CW sensitivity - 0.4 /iVfor 20 dB 
quieting FM sensitivity. 


STILL THE SAME FINE, TIME PROVEN RIG BUT 
NOW WITH THE SIMPLE ADDITION OF A PLUG IN CRYSTAL, 
THE T3-700SP WILL BE ABLE TO UTILIZE THE NEW 
REPEATER SUB-BAND <144*5 to 145,5 MHz) 
STILL FEATURES ALL OF THE FINE ATTRIBUTES OF THE 
TS-700S: A DIGITAL FREQUENCY DISPLAY, RECEIVER 
PRE-AMP, VOX, SEMI-BREAK IN, AND CW SIDETONE* OF 

COURSE, ITS ALL MODE, 144-148 MHZ, VFO 
CONTROLLED . * * AND KENWOOD QUALITY THROUGHOUT. 



REPEATER 

NOR MAI. 


i DRIVE 

DECAY Q —* M0 — 


squelch AF 

GAIN‘D 

- 


■v : y i. :^ ; 


*C*IH 


BAND 


PHONES 





The T5-700SP shown with 
the matching VFO 7D0S 
end SP-70 Also shown is 
Kenwood s new MC 30 
noise cancelling hand held 
microphone. HS*4 
headphone set and the 
MC-50 dynamic 
microphone. 
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KENWOOD T 


«r no* -~- 
CQMt* LEVEL 


function MEAT EH 1*0 WE H 


Even without the digital display Kenwood s TS-820 
provides extremely sensitive and accurate tuning 
plus all of the electronic and mechanical advantages 
found only m the TS-820S. Its reliability has been 
proven through thousands of hours of use under 
all environmental conditions. 

The TS-820 stands out horn all the other rigs on 
the band Its adjustable RF speech processor 
utilizing a 455 kHz circuit to provide quick dime- 
constant compression, will get your message through 
the pile ups RF negative feedback is applied from 
the final to the driver to improve linearity, and 
third-order products are at least —35 dB Harmonic 
spurious emissions are less than 40 dB and other 
spurs are less than —60 dB RF input power is 
200 W PEP on SSB. 160 W DC on CW and 100 
W DC on FSK Receiver sensitivity is better than 
0.25 /iV for 10 dB S/N The TS-820 is known for 
its superb receiver selectivity, and its famous IF 
shift easily eliminates heavy GRM That s why the 
TS-820 senes is the DXer's choice 
And. of course anytime you might want to add a 
digital display, it's simply a matter of installing the 
DG 1 option 


You can still 
buy one of the world's 
best HF transceivers 
for under $1,000 


Kenwood s unbeatable combination The VFO- 
820 solid state remote VFO adds greatly to the 
versatility of your TS-820 It has its own R1T 
circuit and control switch and is a perfectly 
matched accessory The SP-B2Q delude external 
matching speaker includes audio filters for added 
versatility on receive and two audio inputs 


TRIO-KENWOOD COMMUNICATIONS INC 

mi WEST WALNUT COMPTON CA 90220 




































































































simple scope monitor 


for vhf fm 


In the dark 
about those signal reports 

on two meters? 
This easy monitoring system 

pays off in 
increased versatility 

Adding an inexpensive oscilloscope to your fm 
transceiver will make your base station much more 
versatile. You'll have a signal monitor capable of 
measuring (+0-) carrier frequency, peak-deviation 
modulation, per cent noise quieting, and Touch- 
Tone signal levels. You'll be able to tweak transmit 
crystals in other rigs (great for netting CD-MARS 
members on frequency) and much more. Now blow 
the dust off your old scope and put it to good use — 
or give the test scope a dual function, as I did. 

fm signal reports 

How often have you heard, "You're 40 per cent 
quieting but Q5 copy," and wondered how the op¬ 
erator on the other end arrived at the 40 per cent 
figure? He must have been good at guessing, had a 
super trained ear, or maybe trying to be friendly. 

When I became interested in two-meter fm I was 
very much confused with per cent quieting signal re¬ 
ports (especially if I had to give one). The transceiver 
I used was an ICOM IC20 and it did have a relative 
strength S-meter. While working simplex, whatever 
the meter indicated would be the report I gave. How¬ 
ever, working through repeaters presented a whole 
new ball game. Unlike simplex, repeaters may come 
slamming into your location, but the signal on the in¬ 
put side may be quite weak. Under such circum¬ 
stances the S-meter reading is invalid for a report, 


but a monitor scope would immediately show the 
per cent noise quieting into the machine. One day 
while working on a circuit and using my old EICO 
model 460 scope, I saw the light for a per cent quiet¬ 
ing indicator. 

operation 

After examining the IC20 schematic for a good sig¬ 
nal pickoff point, I decided the best place would be 
at the output of Ihe discriminator stage (at TP3) and 
ahead of the audio control circuit (see fig. 1). 


TP3 



TO 

AUDIO CONTROL 
CIRCUIT 


I fig. 1. Pickoff point in a typical amateur 2-meter transceiver for 
connecting a monitor scope. In this case it's at TP3 in the 
popular ICOM model IC20. The pickoff point should be made at 
the receiver discriminator output, but ahead of the audio con¬ 
trol circuit. 

Several advantages would be obtained by doing 
this: 1) I'd see the noise figure as it appeared, un¬ 
affected by audio and squelch-control settings; 2) 

I'd see peak deviation (modulation); 3) by connect¬ 
ing directly from the discriminator output to my 
scope's dc vertical input I'd be able to measure the 
dc voltage produced by the received-signal carrier. 
Most fm transceivers (or receivers) have a test point 
at the location mentioned for alignment purposes. 
Your manual or schematic should indicate if this 
point is available. 

connection 

Modification and wiring of the transceiver was 
simple (fig. 1). Connection to the outside world was 
made using a small-diameter, single-conductor, 
shielded cable from the discriminator circuit to a 

By Ed Spadoni, W1RHN, 91 Tower Street, 
Dedham, Massachusetts 02026 
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rear-panel-mounted phono connector (Radio Shack 
No. 274-346) designated J4 in fig. 1 . The shield was 
wired to J4 ground lug only. Next my scope was 
connected through a suitable length of shielded 
cable, with a male phono plug on the end, to mate 
with J4. 

calibration 

Scope control settings will vary depending on the 
types of scope used. My EICO 460 control settings 
were as follows: Vertical attenuator in the DC-X1 
position, horizontal sweep at 100 Hz, and sync on 
INTERNAL. With the transceiver tuned to an inactive 
channel, adjust the vertical gain for 51 mm (2 in.) 
p-p noise level (fig. 2). The noise as seen on the 
scope indicates the total passband of the rig's receiv¬ 
ing section. My IC20 has a passband of better than 
16 kHz, which allows me to see signals ± 8 kHz from 
the passband center with reasonable accuracy. At 
present I can read 1 kHz = 2.5-mm or 0.1-in. division 
on the scope with good linearity to ± 8 kHz. 

It's essential to have your receiver properly aligned 
and your receiving crystals adjusted to the passband 
center. If you're synthesized, be sure the receive 
oscillator is also properly adjusted. I've found that a 
very convenient frequency reference source is a re¬ 
peater output signal. By tuning in several machines 
you can see if things are properly adjusted by noting 
if the repeater signals are located in the passband 
center. If not, a little trimming must be done. 

Working someone with a synthesized or vfo rig 
can prove very helpful in determining the linear por¬ 
tion of your receiver and its frequency limits. After 
determining the useful reading range of your trans¬ 
ceiver-scope combination, you should be able to 
read signals to ± 1 kHz of your receiver passband 
center. 

using your scope 

Here are some samples of the more important 
waveforms observed while monitoring both simplex 
and repeater signals. 



p-p 
f NOISE) 


fig. 2. Scope presentation for calibration. Peak-to-peak noise 
should occupy the entire scope face, which represents the 
total passband of the receiver on noise. 


1. 100 per cent noise quieting signal, either simplex 
or repeater, with a pause in modulation: 


IOOV, NOISE QUIETING 



ISCOPE BASELINE) 


51mm (2 IN.) 
REF 


2. 50 per cent noise quieting signal, either simplex 
or repeater, with a pause in modulation: 


5 I mm (2 IN.) 
REF 


50*/. NOISE QUIETING 


3, Normal signal showing deviation (modulation). 
Most transceivers and repeaters have their deviation 
set for a nominal peak of 5 kHz: 






+- 


---ji 




5 I mm (2 IN.) 
REF 


(TYPICAL FM DEVIATION) 


EACH 2.5mm (O.l IN ) ON VERTICAL SCALE EQUALS IkHz 

4. 100 per cent quieting repeater signal received at 
your location with a weak and noisy input signal. 
Horizontal sweep adjusted for expanded one or two 
speech waveforms: 



(SPEECH WAVEFORM EXPANDED J 


5. Repeaters normally produce equal swings of de¬ 
viation, in both up and down directions, with most 
input signals. If a new station comes into the ma¬ 
chine and produces the pattern shown below, this 
means that the new signal's carrier frequency is off 
and higher than the repeater passband center. The 
opposite would be true with a low-frequency carrier 
signal into the machine: 
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6. Hum accompanying signal. Frequency and ratio 
of hum to modulation can be determined. Hum fre¬ 
quency is referenced to 60 Hz. 

„ hump-p __ 

Per cent of hum — -? . ■■ . X 100: 

J deviation p-p 



7. Power supply whine accompanying the received- 
signal carrier has a constant amplitude and fre¬ 
quency. Mobile alternator whine is similar, except 
the amplitude and frequency will change as the ve¬ 
hicle is accelerated or decelerated. Whine appears as 
a high-frequency modulated carrier with or without 
voice modulation: 



8 . Upper-channel interference from a strong simplex 
or repeater station. Many hams have experienced 
this condition and termed it (in error) intermodula¬ 
tion. Lower-channel interference is similar, except 
that the baseline would appear on the lower side of 
the passband with audio transients shooting upward: 



9. Checking and adjusting Touch-Tone signals. 
Preferably, use a simplex channel and have the op¬ 
erator close-talk into the microphone at a normal 
voice level. (Note the peak deviation.) Next, have 
the operator switch in the TTP, push buttons 1 and 
2 or 1 and 4, and observe the peak amplitude. Peak 
deviation and amplitude should be the same for both; 
if not, adjust TTP output level. Then have the opera¬ 
tor push all buttons to see if all levels are the same. 
When a single button is pressed a dual frequency is 
generated and is a normal function for a TTP, as 
shown below. Each button produces its own set of 
different frequencies: 



10. Frequency measuring. Using a scope with your 
transceiver gives you a limited-range frequency 
meter, allowing you to read up to ±8 kHz per chan¬ 
nel on 2 meters. The range is restricted only by the 
passband capability of your transceiver. 



final comments 

You can leave the scope in the circuit without 
affecting transceiver performance. If you have sepa¬ 
rate receive-transmit capability, the scope can also 
be used to monitor your own transmitted signal. The 
waveforms illustrated are those most often encoun¬ 
tered and are therefore the most important. 

Scopes aren't difficult to come by. Try surplus 
houses, auctions, or build one from a kit. A monitor 
scope beats the cost of frequency counters and 
you see much more. Making this simple modification 
to your radio and adding a scope will allow you to 
keep watch over other rigs (your hand-held; repeater 
output), especially the transmitted signals. The com¬ 
bination becomes unbeatable when used with syn¬ 
thesized transceivers or those with±5-kHz offset or 
with transceivers having a VFO and 1-kHz readout. 
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ATLAS 350 XL 

Champion of Clipperton! 


'HI 




WA9INK W6S0 WA4WME N6IC W6QKI W6HVN 


Clipperton 
’78 DXpedition 

Used A Has 350-XL ’s exclusively 

* 

Three stations worked 24 hours a day for 7 days, and 
made 29,069 contacts. The outstanding performance 
of the Atlas rigs is now well known. No breakdowns, no 
failures, no problems. Just solid, uninterrupted, top 
notch performance. If you want a proven performer, 
get the Atlas 350-XL! It’s a real classic. 

Atlas 3 SO XL . *,,, * *, Si 195 




417 Via Dot Monte Ocean side CA 92054 < 7 T4 ; , 433**903 
Special Customs* Service DiftfCl Line 433-959T 

TWX 9T0'322-1397 


F6AQO HB9AHL F6AOI F9IE HB9(SWL) F6ARC 
HB9AEE F5II F6BFH F9JS F6BBJ 




























































single-tone decoder 


for vhf fm 

Design and construction 
of a false-free device 
using a single tone 

to alert you 
on two-meter fm 

A single-tone decoder is adequate for many appli¬ 
cations on vhf fm, but very little practical information 
on these devices has been published. Several years 
ago K20AW described the use of a 741 op amp as a 
carrier-operated relay (COR) and tone decoder, 1 but I 
didn't know what a COR was at that time. So I read 
the part about the tone decoder, and within 15 min¬ 
utes I was at the junk box struggling to put a reason¬ 
able fascimile together to see whether or not all that 
was claimed for this circuit was true. The claims were 
that the decoder would not trigger on noise, speech, 
or even singing but would activate immediately in 
response to the chosen tone. Beyond that, the de¬ 
coder bandwidth was not supposed to get any 
broader as the input amplitude increased. Also, the 
decoder was not supposed to trigger on the selected 
tone if that tone were accompanied by any other 
tone or noise. 

This article describes a single-tone decoder with 
hints on how to set it up. It has the advantage of be¬ 
ing free from falsing while coming on quickly enough 
to stop a scanner on the frequency where the tone 
was transmitted. An appropriate encoder, small 
enough to fit in most hand-held transceivers, is also 
described. 


I In those days I had two CB hand-held transceivers 
with built-in tone encoders for mutual noise making 
on 11 meters. I wanted to use the decoder (if it work¬ 
ed) with these units. Fortunately I had all I needed on 
hand to make the circuit on a perf board. When I was 
finished, lo and behold, it worked! It was so selective 
that it wouldn't false, even on channel 11 with the 
band open; when my tone came through, the decod¬ 
er came right on. 

I put it all together in a box with a speaker and 
some jacks and used it that way for several years un¬ 
til I got on 2-meter fm. I then discovered some prob¬ 
lems and shortcomings that needed solutions. Over 
the years I came up with a modified circuit that filled 
my needs and has been working well ever since. Be¬ 
fore going any further, let me explain why I used a 
single-tone decoder rather than Touch Tones, se¬ 
quential tones, or some other type of selective de¬ 
coding device. It's not really the decoder but the en¬ 
coder that makes the difference. A stable, single¬ 
tone encoder can be easily and inexpensively built to 
fit into a hand-held transceiver, and that's exactly 
what I did. 

operation 

The radio is on at all times and tuned to a repeater 
frequency, but a relay directs the audio to a 10-ohm, 
2-watt resistor and the decoder input. When the de¬ 
sired tone is received the audio is directed through a 
7-second timer to both a local and an extension 
speaker. (The extension speaker, in my case, is lo¬ 
cated in the kitchen.) After seven seconds the unit 
resets, and the audio is removed from the speakers. 
My wife (the technician in the house) then goes to 
the shack and operates a toggle switch that defeats 
the decoder, disconnects the extension speaker, and 
supplies the audio at a conversational level to the 

By Steve S. Kraman, MD, WA2UMY, 2901B 
Candlelight Way, Lexington, Kentucky 40502 
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Incredible... 




SPECIFICATIONS 

Frequency range 5 Hz to 65 mHz 600 mHz with CT 600 
Resolution 10 Hz @ Q 1 sec gale 1 Hz @ 1 sec gate 
Readoul 6 digit. 0 4‘ high LED direct readout in mHz 
Accuracy adjustable lo 0 S ppm 

Stability 2 0 ppm over to to 40 C temperature 
compensated 

Input 0NC. i megohm 20 pf direct 50 ohm with CT 600 
Overload 50VAC maximum all modes 

Sensitivity Jess than 25 mv to 65 mHz 50-150 mv to 
600 mHz 

Power 110 VAC 5 Watts or 12 VDC @ 400 ma 
Size 6' x 4" x 2" high quality aluminum case 2 lbs 
ICS 13 units, all socketed 

CT-600 600 mHz prescaler option tits inside CT 50 

CB-1 Color burst adapter use with color TV tor extreme 
accuracy and stability typically 0 001 ppm 


incredible, that's the word people are using to 
describe the CT-50 frequency counter Why'? Simple 
the CT-50 is an achievement in design, exceptionally 
low in cost compact, easy to use and unmatched in 
performance and reliability 

Features of the CT-50 include easy pushbutton 
operation, tully automatic decimal point positioning 
quality shielded metal case, and dependable LSI 
circuitry Full eight digit readout allows resolution 
to i Hz at 65 mHz 10 Hz at 650 mHz. and the decimal 
point is always correct Input protection to 50 volts 
insures against accidental burnout or overload And, 
the best feature of all is the easy assembly Clear, step 
by step instructions guide you to a finished unit you 
can rely on 

Use the order blank befow or call us direct and 
order yours today' 

CT-50, 60 mHz Counter Kit 589.95 

CT-50 WT, 60 mHz counter, wired, tested 159.95 
CT-600, 600 mHz prescaler option 

for CT 50, add 29.95 


Ramsey Electronics 

Box 4072 716-271-6487 

Rochester, NY 14610 


ACCESSORIES 

DC probe direci input general purpose type 
High impedance probe does not load circuit 
Low pass probe used when measuring audio 
High pass probe reduces low freq pickup 
VHF flexible rubber antenna BNC connector 

Color burst adapter, for calibration high accuracy 
typically 0 001 ppm accuracy stability 


Du5t'‘p!<Dn 


Quantity 


Shipping handling insurance 
N Y state residents, add tax 

Total 


Name 


PO Box 4072 Rochester NY 14610 
(716)271-6487 


State 
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fig. 1. Original circuit of the single-tone decoder, which 
forms the basis of the modified system. {From 73, July, 
1972.) 


local speaker. After two-way communications are 
completed, the same switch returns the unit to nor¬ 
mal operations. Nothing need be disconnected from 
the rig at any time. 

The original circuit is reproduced here (fig. 1) to 
demonstrate its operation. I'll dispense with a detail¬ 
ed description of how the decoder works. Briefly, the 
incoming signal is separated into two components — 
the desired component and all others. The two volt¬ 
ages so derived are rectified and fed respectively to 
the positive and negative inputs of the 741 op amp. 
The voltage at the positive input must exceed that at 
the negative input for the 741 to turn on. The band¬ 
width is set by R7, which determines the op amp 
bias. (A complete description of the circuit can be 
found in the original article.) 1 

modified decoder 

Fig. 2 shows the modified circuit. Cl, the fre¬ 
quency-determining capacitor, is replaced by seven 


capacitors and a seven-pole, single-throw switch on 
a 14-pin DIP. (This is only a convenience to allow 
easy frequency change.) 

choosing capacitors 

Be sure to use only NPO capacitors for Cl; that is, 
capacitors whose values do not change with tem¬ 
perature, otherwise you may find, as I did, that on 
warm or cool days the decoder will not respond to 
your tone. A drift of only a few hertz can prevent the 
decoder from working. If you're not sure of your 
capacitors but have access to a capacitance bridge, 
connect the chosen capacitor across the bridge, take 
a reading, and then cool the capacitor with freeze 
mist and take a second reading. If the change is more 
than slight (say about 10 per cent), don't use it. 
You'll find that most disk ceramics will change value 
by as much as 50 per cent under these conditions. 
Mylar or tantalum capacitors are usually good. 

My unit is set up to decode frequencies between 
300-600 Hz using a 150-//H toroid; an 88-^H toroid, 
as originally described, is fine. Experiment with val¬ 
ues of Cl to see where you are and work up or down 
from there. If you have a low-band rig, connect the 
audio output to the decoder and use the crystal cali¬ 
brator to generate a test signal. Of course, an audio 
signal generator may be used, but remember that 
the amplitude must be similar to that of an audio 
power amplifier since these are the conditions under 
which the decoder was designed to work. 

adjustment and tests 

If the decoder doesn't operate at first, test the fre¬ 
quency determining components by placing a dc 
voltmeter across the 741 positive and negative in¬ 
puts. Sweep an audio-frequency generator over as 



fig. 2. Modified decoder featuring easy frequency change using 7 NPO capacitors and a 7-pole, single-throw switch on a 14-pin 
dual in-line package. Unit decodes frequencies from 300-600 Hz. The universal 741 op amp does the work; bandwidth is set by 
resistor R7. 
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wide a band as possible. The voltage will peak at one 
frequency and remain negative at all others. Play 
around with the bandwidth while you are doing this. 

The 555 timer is set to keep the speakers on for 
about seven seconds, but you can substitute a pot 
for R2 to give different lengths of time. 

The meter across K1 is used to adjust the encoder 
to the decoder frequency. The meter will read high¬ 
est at the decoder's most sensitive frequency. The 
meter is also useful for quick checks and adjust¬ 
ments. Almost any sensitive meter can be used with 
the appropriate series resistor to keep it in range. I 
used a tape recorder VU meter. 

encoder 

I tried several circuits as an encoder r but by far the 
best is the "Twin-T Oscillator" taken from the Radio 
Amateur's VHF Manual. While the output ampli¬ 
tude is low and must be fed into the transmitter mike 
input, the frequency is completely independent of 
the supply voltage over its operating range. When 
NPO capacitors are used, a very stable source of os- 
dilation results, which is mandatory if the encoder- 
decorder pair are to work reliably. It's best to set up 
the encoder with an oscilloscope to try to achieve a 
nearperfect sine wave. Other waveforms contain 
harmonics, which will tend to desensitize the de¬ 
coder. Keep this in mind when you operate through 
a repeater. The repeater's audio shaping, or your 
own overdeviation, may cause tone distortion. 

suggested improvements 

This unit has worked well for several years, but, 
for still further usefulness, the following may be 
done, A scanning board can be added to the receiver 
and connected so that the decoder, when coming 
on, will inhibit the scanner and lock the receiver onto 
the tone frequency. This may be accomplished by a 
second 555 timer set to lock on for about one min¬ 
ute. The manual defeat switch would also inhibit the 
scanner. This setup will allow you to use whichever 
repeater or simplex frequency is most convenient at 
the time, especially if your favorite repeater happens 
to be down just when you want to make the call The 
decoder can be used in this way because it triggers 
almost instantly on the appropriate tone. Other sin¬ 
gle-tone decoders using the 567 chip require a pro¬ 
longed tone to achieve freedom from falsing. A scan¬ 
ner would pass by too fast to decode the tone in this 
case. Other modifications will come to mind I'm sure. 

I hope you find this project useful and fun. 

reference 

} PeTat Stark, K20AW, "741 Op Amp COR and Tone Decoder Circuits, L 
73, July. 7972, page S3. 
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HD-73 HEAVY-DUTY 

ROTATOR 


with exclusive Dual-Speed Control! 

For antennas up to 107 sq, It of wind load area. Mast 
support bracket design permits easy centering and offers 
a positive drive no-slip option. Automatic brake action 
cushions stops to reduce inertia stresses. Unique control unit 
features DUAL-SPEED rotation with one five-position switch. 
SPECIFICATIONS: Max. w tnd load bending moment—JO,000 
in. lbs. (side thrust overturning); Starting torque — 400 in. 
lbs.; Hardened steel drive gears; Bearings-100- diam 
eter (hardened); Meter — D'Arsonval, taut band (back¬ 
lighted). There's much, much more — so get the whole story! 

I Mail this coupon for complete details! j 

□ Send me complete details on the new HD-73! j 

□ Give me the name of my nearest dealer! j 

I NAME 

■ _ ■ __ _ _ 


1 

ADDRESS 

1 

1 

1 CITY 

l 

1 

I STATE 

ZIP 

j 

The 1LL i AIM C E Minufithiring Ce„ fnc. ( llfunte, fflto 44601 

l 

A NORTH AMERICAN PHILIPS COMPANY j 

| Mupt □( mi Urn 

Qy| AfllKpiiVl* RalBtOI All itnc# TihnR-Rpfor 1 "TV l UtMvr CflEo* G*ri*r!"| 
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electronic bias switching 


for the 
Henry 2K4 and 3KA 

linear amplifiers 

Easy modifications 
you can make 
to these popular linears 
to increase efficiency 
in CW and ssb modes 

Two excellent articles have appeared in the ama¬ 
teur literature dealing with electronic bias switching 
(EBS) for high-power linear amplifiers. 1 ' 2 Why elec¬ 
tronic bias switching? It's a great saver of tube life. It 
reduces tube dissipation, ambient noise, and your 
power bill. EBS, in general, is a way to make your 
amplifier operate more efficiently in whatever mode 
you choose, ssb or CW. 

The EBS method described here may be used by 
those amateurs interested in CW only operation or by 
those using ssb with or without signal processing. 
Using the basic circuits described in references 1 and 
2, a very efficient EBS circuit can be built into the 
popular Henry 2K4 or 3KA linear amplifier. The cir¬ 
cuit can be adapted to your home-brew linear with a 
little ingenuity. 

Henry rf decks 

First of all, for those not knowing it, the rf decks in 
the 2K4 and the 3KA amplifiers are almost identical. 
The only difference is the use of wider-spaced load¬ 
ing variable capacitors in the 3KA (two 350 pF in¬ 
stead of two 500 pF, plus three additional 100-pF, 5- 


kV doorknob fixed capacitors). A 2K4 rf deck can 
easily be modified to a 3KA rf deck by simply chang¬ 
ing these components. Of course, the 3KA uses 
higher plate voltage (3.6 instead of 2.8 kV). A 2K4 
can be driven to 2 kW PEP with 100 watts rf, while 
the 3KA needs at least 150 watts of rf drive to run at 
its full rated output. 

The EBS circuit will not be dealt with in detail. The 
referenced articles discuss the principles of operation 
of the circuit. The circuit components can be mount¬ 
ed on the aluminum panel covering the compartment 
that houses the swr bridge, zener diode, etc. 



fig. 1. The bias and transmit-receive switching circuits in the 
Henry 2K4/3KA linear amplifiers. Dashed line (upper right) 
shows a 50k resistor added to the circuit through a + 50-100' 
volt power supply to effect complete amplifier cutoff during 
receive mode. 

Fig.l shows the original bias plus transmit/receive 
switching circuit as used in the 2K4 and 3KA ampli¬ 
fiers. During receive, R21 is switched into the cath¬ 
ode circuit, whereby the tube is biased to a point very 
near cutoff. Simply adding a 50-k resistor (fig. 1) and 
connecting it to a + 100-volt supply (50-150 V) will 
improve the circuit; the tube will then be completely 
cut off during reception (+ 100 volts on the cathode). 

By Michael James, W1CBY 
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improved bias circuit 

Fig. 2 shows the EBS circuit as developed 
especially for the 2K4 and 3KA linears. R1 through 
R4 are well over-dimensioned resistors (in wattage), 
where a parallel combination is used for added safety 
(if one resistor opens, the system will still function on 
the remaining resistor). These resistors can be 
mounted on the bottom side of the cover plate. The 
Darlington transistor and the thyristor can be bolted 


dition; that is, without the EBS circuit. It also allows 
you to check tube idling current. 

operation on ssb 

Using signal processing. One general disadvan¬ 
tage of running a great amount of clipping (10-20 dB) 
is the objectionable background noise that may oc¬ 
cur between words, especially if you have some 
noisy fans or if room acoustics are not the best. 

First it's essential that, when using speech proces- 
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fig. 2. The electronic bias system circuit that can be added to the Henry 2K4/3KA linear amplifiers — an 
easy way to improve operation on CW or on ssb modes with or without signal processing. 


to the plate using mica washers. All other compo¬ 
nents should be wired point-to-point on wiring strips. 
The rf choke (2.5 mH) in the integrator circuit be¬ 
tween the Darlington transistor collector and base 
was necessary to prevent rf from getting into the 
base circuit and being rectified. This was the case 
with one particular unit in which the circuit func¬ 
tioned even without rf applied to the diode rectifier 
from the exciter input. Installing the rf choke cured 
the problem. 

operation on cw 

If you're a CW-only man, the time constants on 
the make and break side of the switch can be made 
much shorter. Change the 0.47-^F capacitor to 
0.047-/iF and the 20-nF to 2 nF. This will turn the am¬ 
plifier on and off much faster and still further reduce 
tube dissipation between dots and dashes. Closing 
SI allows you to run the amplifier in its original con- 


sing, you speak very closely to the microphone (lips 
almost touching). When doing so the amount of clip¬ 
ping permissible with a processor such as the 
Magnum Six, Comdel, Vomax, DX engineering, or 
Datong, in a noisy shack, is determined by the ac¬ 
ceptable signal-to-background noise ratio. An ac¬ 
ceptable ratio is -25 dB. This means that, if your 
average power output with the processor, on a 
steady, stretched-out "Aaaa," is 1 kW (on your out¬ 
put meter), the background noise should be no more 
than 3.2 watts on the same output meter (that is, 25 
dB down from 1000 watts). Adjustment procedure: 

1. Switch off the EBS circuit by closing SI. 

2. Tune up the amplifier in the normal way. 

3. Adjust the clipping level in the prescribed way, 
but certainly no further than to the point where 
the background noise, as indicated on your 
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wattmeter, is at least 25 dB down from your 
steady "Aaa. . (3,2 watts versus 1000 watts). 

4, Open SI, without changing any setting to your 
transmitter or processor. If the background noise 
{at - 25 dB or better) trips the EBS circuit (mean¬ 
ing that if you see the background on the scope or 
output meter, or if your plate meter does not drop 
to zero) then the EBS-circuit input sensitivity is 
too high. Increase the value of the 22k resistor un¬ 
til you find a value where the background noise 
/ust does not trip the EBS circuit. This value 
should be such that a drive of a little higher than 
- 25 dB (say 5 watts or - 23 dB in out example) 
turns on the EBS circuit. 

If, when first switching on the EBS circuit, your 
- 25-dB background noise does not trip the EBS cir¬ 
cuit, reduce the value of R9 (22k), and determine the 
value where a - 25^dB signal will not trip the EBS cir¬ 
cuit, while a - 23 dB signal does. 

Once you've determined the correct value of R9, 
you've not only installed a good working power saver 
but have achieved tots! elimination of all bothersome 
background noise , while running 15 or 20 dB of 
processing in a noisy environment. Nobody 
(especially the locals) will hear the blowers and 
accuse you of running excessive power) 

Ssb using no signal processing. Using the EBS 
circuit with a value of R9 as determined above but 
driven by a non processed ssb drive signal will result 
in too-low sensitivity of the input circuit. This will 
cause the circuit to switch on syllables. The result will 
be a distorted signal (similar to a vox dropping in and 
out while you talk because of too-short vox delay). 

To work properly, the value of R9 must be 
decreased until switching does not occur between 
syllables. The best way to find out is to listen to your 
own signal using headphones and adjust R9 until the 
breaking up on syllables disappears. A value of 1.5 - 
3.3k seems to be a good starting value. 

If you want the EBS circuit to be fully flexible for 
both ssb modes {processed and nonprocessed ssb 
drive signals), a small switch (S2) or relay can be 
installed, which switches a second resistor in parallel 
with R9 to reduce its value when operating with a 
nonprocessed drive signal* 

references 

1 Marv Gonsiof, W6VFR, ‘ Electronic Bias Switching for Linear Amplifi 
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2, J. A. Bryant, VV4UX, Electronic Bta$ Switching for RF Power Amplifi 
May, 1974. page 36. 
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The Microwave Module 

fine of linear transverters. 

Use your present HF equipment on 144 or 432 MHz. These 
units are not the least expensive on the market we believe 
they are the finest! 

The standard IF is 28 to 30 MHz. However, we wilt provide 50 
to 54 MHz Of 144 to 148 MHz upon request. Alt units are covered 
by a full one year guarantee 

MMT 432/28S $259.99 

MMT144/2SS $196.95 

Receiving converters available for 2 meters, 432 and 1296 
MHz. Writ® for complete caielofl, 

POWER SUPPLIES 

26 Volt, 18 Amp Regulated Power Supplies (110V in) $75.00 

12 Volt. 13 Amp Regulated Power Supplies (110V in) $35.00 

Dual 300V D.C* 1 amp fully metered $85.00 

RECEIVERS 

Collins 851F-1. 2 to 30 MHz in 100 cycle steps, digital tuning, 
USB/LSB/ISB. Stability: 1 part m 10®. Completely remote con 
trolled ( with al I racks, connectors, control head Si 400.00 

R-383/51J - Collins 0.54 to 31 MHz $375.00 

R-390A — 0.54 fo 31 MHz, overhauled Complete $595.00 

Aslrocom SR201 1 30-300 MHz. all solid State $450.00 

RACAL Model 6217A, 980 kHz, 32 MHz, All Solid State, takes 
about 3 inches of rack space, digital tuning $1600.00 

LTV Gill Panoramic Recvr includes CRT display, 100-150 MHz 
with converters Will make a fine spectrum analyzer $150.00 

TMR-5 with from end plug-ins to cover 
105-140 MHz and 200-260 MHz. $250.00 
2200 lo 2300 MHz available. 

We have complete documentation lor ail 
TMR-5 senes including plug-ins. 

CEI type 415, 60-250 MHz, all solid state, modular constr., xtal 
controlled, 4 channels. Incredible value. £85.00 

635V-1 Collins Preselector band pass Filters — They're back! 2 
to 30 MHz. 1 kHz steps, with copy of manual and rack and con¬ 
nector. $27500 

5X*115 Immaculate with speaker and manual. $450.00 

ANWRR2, 2 30 MHz, synthesized or continuous tuning, com¬ 
pletely bench checked. $600.00 

TEST EQUIPMENT 

URM-25H Sig. Gen,, 10 KHz to 50 MHz calibrated attenuator 

$195 00 

TS-416/U Slg. Gen. - 900 to 2200 MHz $175,00 

J err old 707P Sweep Gen, main frame with D51 detector $125.00 
Bird 6635 Termination Wattmeter complete RF Assy. — NEW! 
1.2 KW. 600 watts. 120 waits lull scale You add oil and meter 

$95 00 

SPECIAL: Micromatch in-line watlmeters, complete guts, less 
meters, good to 500 MHz You add SO^A meter Removed from 
equipment. $24,95 

HP400DR Audio VTVM — NEW $125.00 

Solartron DA41Q Transfer Function Analyzer with manual. 

$475.00 

Weinscbel 693-f Power Altenuators. 30 watt avg., 10KW peak 

$65.00 

HP764Q Dual directional coupler, 200-500 MHz. $100 00 

TRANSCEIVERS 

Collins KWT6-6/URC32 — 2 30 MHz. 1 kHz steps, complete xcvr, 
500 watt PEP output, 500 watt CW output. AM capability. 
Complete and running, $1850.00 

PRC 47 Transceiver, 2 to 11.999 MHz, synthesized, l kHz Steps. 
100 waits PEP, AMrCW/SSByRTTY Built in antenna tuner 

$ 200.00 

or with CV 2455 $235.00 

RTTY Converter CV-2455/PRC<47 Built in loop supply (60 mA or 
20 mA) — requires rcvr audio and 24 volts It s also an AFSK 
Keyer. 850 Hz shift — $65.00 

Standard T/T pad mounted in a 
Sturdy steel case incl. 2 volume 
pots & 1 push button labeled 
■ Stereo". Also has 2 phone 
jacks tor headphones, micro¬ 
phone, etc. Will make a fine 
control head, $24,95 


T/T lo Pulse Converter — re 

quires 12-24 VDC $34.95 


Wanted: Documentation for 
ANrWRR-2. plug-ins and IF 
Amplifiers for TMR-5, 

DISC*CAP, 1434 REYNOLDS ST. 

AUGUSTA. GA. 30902 

Ga, Residents - add Slate Sales. Tan. Unfortunately, Disc-Cap 
can only service U, S, customers, 




404-722-1121 
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- DSI INSTRUMENTS INC. - 

Be the one who’s on FREQUENCY!! 


With your DSI Counter. . .save the shop cost of tweaking xtals. . . 
know your frequency. , .from 160 meters through 450 MHz. Now DSI 
offers the most counter for your dollar. Latest state-of-the-art 
technology.. .DSI advanced LSI design far exceeds outdated TTL. 
Go with the leader . . .buy a DSI FREQUENCY counter and SAVE 
TIMES. MONEY!! 



MODEL 3500 $149.95 MODEL 3600A $199.95 

Includes TCXO ± t PPM Includes oven timebase ± .5 PPM 


MADE IN USA — Factory as^emulco — 2 Mr Burn m Te$l & CaiJb'dUon 
BuiM m 6Q0MHj Preset or with RF Pn.-amp - Nut an adduu 
7 Large Bright— W meh LED Readouts 

Resolution— lOHi Non Preseated IQOHZ Prescaied. t sec Gate 

ACCURACY t I PPM t one count - i PPM p*r alji month* lrpm65*P 1o85'F 

SENSITIVITY—50 MvHms 150 IQ Z50MHZ lOOMv fc 45QfclHz 

Gate Time UgMi - Automatic Decimal Poinl pJauerneni 

Automatic Lead mg Zero Bianhmg When No inpul Signal is Present 

No RF Connection Required witn Supplied Anunna 

SO 2 39 Connectors Supplied tor Dnecl Protw Inpul 

AC or DC Opemlion—115 VAC 5Q/6Q Hi B.5V 10 13.5 VDC 3Q0ma 

Comprehensive Guvnors Manual with Compteie Schematics 

Sue 2 7fB H i 8 W x 5" Deep 


MADE IN USA— Faciory Assembled— S Hr Burn-m Test & Calibration 
Built m 600MHz pres ce ter >1 hf Preamp — Not ana sac on 
6 Large Bright - inch LED Readout 

Two Selectable Gale limes — 1 sec A I sec lOOHz \o 6QCMH1 

Accuracy ± 5 ppm x one count ± l Ppm per six months from 50* F io 100*F 

Sensitivity — lOMvRms 150 to 250MHz 50Mv a 450MHz 

Gale time H Oven Light— Automatic Decimal Pcnni Placement 

Automatic Leading Zero Blanking— When no input Signal <s present 

No Direct RF Connection Required — WUh Supplied Ahlsnna 

SO 236 Hu input MHi to 75MHi-S02M Low i 10MHz to BOOM Hz 

AC or DC Operation 115 VAC 50*0 Hi, 8 5V to 13 5VDC 400m* 

5GHz to BOOM Hi Sms or Square Wave inpul 

FCC ctrim• bit-Desighoo tor the profession*! service Techniciah 
Ftesoiuhon t Hz Npn -Prescaled iQHi Pro sea led & 1 sec Gate 


PERFORMANCE YOU CAN COUNT ON 

1. PPM OVER TEMPERATURE RANGE With a spec, of ± 1 PPM over 50°F to 100 & F, your worst error 
over temperature would be ± 145Hz, when measuring 145 MHz. This is the most important specify 
cation tor any frequency counter because temperature variation of only a few degrees could have a 
drastic effect on the accuracy of your counter, 

2. PPM LONG TERM With a spec, of ± 1 PPM per six months, your additional error would only be 145Hz 
when measuring 145MHz, six months after calibration. 

3. LAST DIGIT ERROR All counters have an error in the last digit, if the last digit should read a 5 it could 
be a 4, 5 or 6, When you have 10 Hz resolution (last digit represents tens of Hz) your additional error 
will be ± 10 Hz, 

4 TOTAL ERROR The overall error of a counter is the sum of the error due to temperature variation, 
iast digit error and long term error. A simple ± 1 PPM spec, with no mention of temperature or ageing 
could conceal a much larger overall inaccuracy. Example: ± 1 PPM at 75*F is ± 145Hz at 145MHz t 
but the same counter might be in error 1 KHz or more at only 85“F. 


VISIT US AT YOUR NEXT HAMVENTION 
Dallas* TX, June 17 18 ■ Greensboro, NC, July 29 30 


See Your Local Dealer 
or 

Call Toll Free (800) 854-204$ OSi instruments Inc. 


NO EXTRA COSTS • 

b 

; Shipping anywhere in U S A 


Name _ 
Address 


City _ State_ _2ip Code --— m ONE YEAF 

J Please send more information on your lull tine Of instruments [ Satisfact 

□ Check Enclosed D COD. *••••*****•• 

Please charge my: □ Bank Americard □ Visa □ Master Charge LI AE Dennis R 

Card If___Exp. Date .___ VP Me 

Signature ___________ 

California Residents add 6% State Sales Ta* and Call Collect (714) 565-8402 

— -7914 Ronson Road No. G, San Diego, CA 92111 


Strongest warranty in the counter field. 
ONE YEAR Parts and Labor 
Satisfaction Guaranteed. 


Dennis Romack WA60Y1 
VP Marketing, DSI 









DSI 


DSI INSTRUMENTS INC. 


DSI INTRODUCES 

] THE FIRST FULL LINE OF FREQUENCY COUNTER ACCESSORIES 

Performance You Can Count On 


DON'T SCRAP THAT OLD FREQUENCY COUNTER 

600 MHz PRESCALER-r BY 10 

WITH BUILT IN PREAMP 

• 10 MV @ 150 MHz & 250 MHz 
•50 MV @ 450 MHz 

• INCLUDES 115VAC SUPPLY 
•OPERATES ON 8-12 VDC 

• RUGGED CAST ALUMINUM CASE 

• READY TO USE ON ANY COUNTER 


SUPER PRE-AMP 

15 DB PRE-AMPLIFIER 
20 MHz TO 800 MHz 

•OUTSTANDING AS A PROBE AMPLIFIER 
•INCREASE SENSITIVITY OF A COUNTER 
WITH 100 MV to 12 MV TYP. 

• INCLUDES 115VAC SUPPLY 
•OPERATES ON 8.2-13.5 VDC 
•RUGGED CAST ALUMINUM CASE 
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MODEL PS-600 


RTTY-PL-AUDIO 

AUDIO SCALER 

•x10, x 100 MULTIPLIER 

•.01 Hz RESOLUTION WITH 1 SEC GATE TIME 

•20 MV SENSITIVITY 10 Hz to 10 KHz 

•HI Z IMPUT 1 MEG OHM 

•A MUST FOR PL REEDS, RTTY AND LOW 

AUDIO WORK WHERE ACCURACY IS 

MANDATORY 
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MODEL AS-100X 
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MODEL PA-800 


PROTECT YOUR COUNTER 

T-TAP 

160 METERS TO 450 MHz 

• POWER LEVELS — 1 WATT TO 250 WATTS 
•USE IN LINE WITH TRANSCEIVER 
•LOW LOW LOSS 

•PROVIDES LEVEL OUTPUT TO COUNTER 
AT ALL POWER LEVELS 

•USE IN LINE WITH DUMMY LOAD OR ANTENNA 
•RUGGED CAST ALUMINUM CASE 



32 95 

MODEL T-100 


ALL UNITS ARE FACTORY ASSEMBLED, TESTED AND CARRY A FULL 1 YEAR WARRANTY. 

SEE YOUR LOCAL DEALER 

OR 

CALL TOLL FREE (800) 854-2049 

California Residents add 6% State Sales Tax and Catl Collect (714) 565-8402 

7914 Ronson Road No. G, San Diego, CA 92111 


More Details? CHECK - OFF Page 126 
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rejuvenating 
transmitting tubes with 
thoriated-tungsten 
filaments 

Many amateur high-powered 
linear amplifiers are designed around 
the popular Eimac family of tubes, 
such as the 4-250A, 4-1000A, and the 
3-500Z. All these tubes use thoriated- 
tungsten filaments. All other things 
being equal , the life of these tubes 
depends on the filament, which 
should be treated with care if you 
expect your tubes to last. 

Filament emission is a complex 
process. As the chemical composi¬ 
tion of the filament changes, the 
electron emission changes. As soon 
as the tube is turned on, it starts to 
lose electron emission, which finally 
drops below a value determined to 
be the "end-of-life" point. This pro¬ 
cess generally takes several thou¬ 
sand hours. 

Once the end-of-life point is 
reached, the filament's chemical 
composition is so changed that noth¬ 
ing can be done by the user to restore 
the filament emission. The tube is 
then said to be "decarburized." The 
ditungsten carbide on the filament 
surface has thus evaporated or has 
combined with residual gas, and the 
carbide surface layer on the filament 
is gone. 

Theoretically, it's estimated that a 
four per cent increase in filament volt¬ 
age will result in a 20K increase in 
temperature, a 20 per cent increase in 
peak emission, and a 50 per cent 
decrease in life because of filament 
carbon loss. This, of course, also 


works the other way. For a small 
decrease in temperature and peak 
emission, life of the filament carbide 
layer, and hence the tube, can be in¬ 
creased substantially. 

For the Eimac 4-1000A and other 
tubes of this filament voltage, broad¬ 
cast stations run the tube at 7.2 volts 
instead of 7.5 volts. The reason is 
extended life. The 3-500Z filament 
should be run at 4.8 volts instead of 
5.0 volts, and so on. The filament 
voltage should be checked with a t 
per cent meter to achieve these 
values. 

If the tube filament is contami¬ 
nated, or if electron emission is other¬ 
wise inhibited (perhaps a grid has 
been overheated and has liberated 
gas, or filament chemistry has been 
upset by running the filament at a 
very low voltage), the tube can be 
rejuvenated by increasing the fila¬ 
ment voltage by about 15 per cent 
and running it for a time at this over¬ 
voltage (filament power only; no 
other voltages on the tube elements). 
This filament overvoltage action will 
cause emission material in the fila¬ 
ment to "boil" out from the filament 
interior and form a new emissive 
surface. 

The "cooking" time depends on 
the filament condition — the time 
may be only a few minutes or it may 
be longer. The only way to tell is to 
test the tube at intervals for emission. 
If the tube has been cooked properly, 
and the filament is in the right condi¬ 
tion chemically to begin with, normal 
electron emission will be restored. 

If you have a power tetrode or 
triode tube that has lost filament- 


emission (evidenced by decreased 
power output), it's certainly worth a 
try to get the tube back to near-new 
condition. Make sure that you meter 
the "cooking" circuit properly and 
that adequate cooling for the tube 
envelope and filament connectors is 
allowed. 

These large tetrodes are expensive 
to replace, and you haven't anything 
to lose by cooking the filament of one 
that's lost emission. However, don't 
expect miracles. If your linear has 
used tubes, you probably don't know 
the history of the tube's operation 
and the cause of filament emission 
loss. If's worth a try, though, and you 
may be pleasantly surprised. 

Alt Wilson, W6NIF 


audio rolloff 

Many people find that their ex¬ 
ternal Touch-Tone * encoder will 
not access some systems. Many 
times, this is not the fault of the 
radio or the encoder, but actually 
the interface between the two units. 
What often occurs is that the signal 
from the encoder is connected into 
the audio input. Most radios incor¬ 
porate a small-value capacitor (0.001 
to 0.0033 pcF is typical) between the 
microphone input and the first audio 
1C. This capacitor rolls off the low 
frequencies from the Touch-Tone en¬ 
coder, yet passes the high frequen¬ 
cies relatively unattenuated. 

One possible solution to this prob¬ 
lem is to change the value of the in¬ 
put capacitor to 0.1 fiF. If this is not 
practical, another remedy would be 
to directly inject the signal from the 
encoder into the input of the first 
audio 1C. In this case, connect a 0.01 
fiF capacitor between the encoder 
and the 1C. The capacitor should be 
mounted as close to the circuit board 
as possible to preclude any problems 
with rf getting into the audio stage. 

Joe Olivera 

*Touch-Tone is a registered trademark of the Ameri¬ 
can Telephones and Telegraph Company. 
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tester for 6146 tubes 

Since many popular exciters and 
transceivers use 6146 tubes, and 
since it is not easy to find a tube test¬ 
er to accommodate this tube, there is 
a need for a simple tester to evaluate 
the condition of 6146 transmitting 
tubes. This is particularly important 
when speech processors are used — 
they tend to raise the average power 
input, thus shortening tube life. The 
circuit shown in fig. 1 uses junk box 
parts, but will provide a very accepta¬ 
ble 6146 tube tester. 

In this tester an ac bias for the grid 
is provided from the filament wind¬ 
ing. It must be polarized. It must be 


polarized properly, /’ e ., the grid must 
be going positive as the plate is going 
positive. To check this, reverse the 
filament connections. Choose the 


115 V 
60 Hz 

fig. 1. Simple tester for 6146 o_ 

transmitting tubes is easily 
built from junk-box parts. 

one which yields the greatest plate 
current. The tester is then ready 
for use. 

A good tube will draw 115 mA or 


more as indicated on the meter. Note 
that this meter indication is the aver¬ 
age of half-wave rectified current. 
Tubes providing 90 mA or less should 


0-200 mA DC 



be discarded or, at most, kept for 
emergency spares. The tester is also 
useful for balancing pairs of tubes. 

Gary Liegel, W6KNE 


programmable 
accessory for 
electronic keyers 

Since completing the program¬ 
mable accessory for electronic 
keyers, August, 1975, ham radio , 
I've struggled to get it operational 
with my WB4VVF keyerj achieving 
only intermittent success. The prob¬ 
lem has always centered around the 
memory address and the READ/ 
WRITE control line. 

As I've discovered, the READ/ 

+5V 

9 


WRITE line of the memories does not 
have to be synchronously pulsed 
with the address locations, merely 
taking the R/W line to 4-5 volts 
during the READ is sufficient. 

1. James Garrett, WB4VVF, "The WB4VVF Accu- 
Keyer," QST, August, 1973, page 19. 


Therefore, since it turned out that 
the clock pulse from Q2's collector 
will directly drive U9A, both U8 and 
U11A are no longer required. The 
READ/WRITE switching is still done 
with S3 as seen in fig. 2. 

Another problem was that the out¬ 
put pulse from U11B was fast enough 
to feedthrough the first binary count¬ 
er in U12 and trigger the second 
binary counter simultaneously. This 
prevented full address of the memor¬ 
ies. Bypassing pin 4 of U1 IB with a 
1000 pF capacitor cured the problem. 


15 


Since programmable memory aa 
dress was not required, 7493s were 
substituted for 74193s. Additionally, 
sockets must be changed from 16 
pin to 14 pin. The 7493 is somewhat 
cheaper and more available from sup¬ 
pliers. 

John M. Korns, K9WGN/W0USL 


simple frequency 
counter 

The frequency counter described 
by K4JIU in February, 1978, ham 
radio, page 30, has proven to be a 
simple, but useful, design. Unfor¬ 
tunately, after building the counter 
on the board supplied by Mr. Borde¬ 
lon, the counter wouldn't operate 
above about 30 MHz on the 50-MHz 
range, or above 300 MHz on the 500- 
MHz range. Discussions with the 
author indicated that the problem 
probably revolved around the wave¬ 
form presented to the 7208. The In¬ 
tersil data sheet stated that the opti¬ 
mum input waveform should have a 
50 per cent duty cycle. This is the 
case in the 5-MHz range. But, when 
using the 74196 prescaler, the Qq 
output has an 80 per cent duty cycle. 

One possible cure is to use the 
Qc output from the 74196 to drive 
the counter. This will give a duty 
cycle of 60 per cent. This change 
also requires that the nonscaled 5- 
MHz input be loaded through Data 
Input C instead of Data Input D. The 
change is accomplished by cutting 
the foil runs at pins 12 and 13 of U3 
and using pieces of insulated wire to 
connect the foils to pins 2 and 3 
respectively. After the change, there 
will be no connections to pins 12 
or 13. 

Carroll Hamlet, W2QBR 
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phasing networks 

Dear HR: 

In regard to VK2ZTB / s article sum¬ 
marizing ssb phase shift networks in 
the January, 1978, issue, several 
comments are in order. First, a review 
of the many existing broadband audio 
phase-shift networks is fine, but the 
underlying theory common to each 
should also be presented. 

In general, the type of networks 
employed are called all-pass filters 
(the attenuation is constant, and the 
phase changes montoroically with 
respect to frequency, over the entire 
frequency band of interest). All-pass 


’ The Q of both filters is chosen to 
be 0.2252. co 0 of all-pass filter 1 is 2i r 
(428 Hz); co 0 of all-pass filter 2 is 27r 
(2104 Hz). 


eluded in the article (VK2ZTB's fig. 
11 uses op amps, but there are no RC 
networks in the feedback path). Why 
not use the more state-of-the-art 
active filter approach? One realization 
of this type of circuit uses two 
Steffen all-pass filters. 


PHASE l 


PHASE TRANSFER OF FIL TER NO I 
. PHASE TRANSFER OF FILTER NO 2 


INPUT 


-VW-4 

A ff/ 

t~ .— 

-vvv- 

l>- 


~C2 

>—_ 

-\AAj- 


)OUTPUT 


Note that even though the phase 
shift of each filter changes with fre¬ 
quency, the phase difference be- 


The general transfer function for 
the Steffen circuit is: 


out _ 


2 _ ■ fgj /_L + JL\ 1 1 1 1 1 ( 1 I M 

" ja L«J \R 2 R3) Cj fljCj RjC 2 J RiCjC 2 \R 2 r 3 ) _ 

- 0)2 j^__ + __ + - — r {1 + /jJ] + Rjcjc 2 ip2 + R; 


Vin r 7 1(1 

-« 2+ H^ + ^ + U + 

tween the two outputs is 90 degrees 
over a wide band of frequencies. 

No active filter examples were in- 


The resulting audio phase shift 
network for ssb generation (300 to 
3000 Hz) is as follows: 


filter characteristics: 



FREQUENCY 1 Q FREQUENCY 

SCALE) 


, -u 2 -j~fiw+<j> 0 2 

outpu t _ __ 

Vinput — CO 2 +j ^ CO + C0 o 2 


where o)=2rf and co 0 and Q are 
constants. 

If two all-pass filters are con¬ 
structed with the proper Q and co 0 
(for each), an audio phase shifter for 
ssb generation results. This is done as 
follows: 



Tom Apel, WB9YEM 
Madison, Wisconsin 
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What's on Ybur Mind??? 



Whether you're planning a complete new station 
or merely thinking about replacing some old coax 
cable, we at Clegg will be delighted to discuss it 
with you—at our expense! 

We stock almost anything you're apt to need, 
whether you are equipping a station from 
scratch—or adding some crystals to your HT Our lab 
and service facilities are second to none. And ifyou're 
shopping for price we offer a modest discount 
schedule based on your total purchase. 

TOLL FREE l-(800)-233-0250 

IN PA CALL COLLECT (717} 299-7221 



Some of the product lines we stock m depth; 

[COM WILSON DRAKE KLM YAESU 
MICROWAVE MODULES MFJ MOSLEY 
HUSTLER ANTENNA SPECIALISTS B&W 
DENTRON ALPHA fETO) CDE MAGNUS 
CLEGG 




Call TOLL FREE for a copy of our Current Illustrated Catalog or just to discuss "What's on Your Mind''/ 


ormo 


r f HjJHJ I ld«!1 



1911 Otde Homestead Lane 


Greenfield Industrial Park East 
Lancaster, PA 17601 
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products 


For literature on any of the new 
products, use our Check-Off 
service on page 126, 

EMI Power Purifier Pack 

Now you can obtain a three-in-one 
package that will eliminate over 90 
per cent of your mobile electrical’ 
noise problems. Called the Power 
Purifier Pack , the kit from Marine 
Technology includes a power line fil¬ 
ter for use between the battery and 
your transceiver or other equipment; 
an alternator filter to reduce or elimi 
nate alternator whine; and an ignition 
filter to clean up noise from That 
source. 

The EMI ACE, while not offered as 
part of the kit, can be obtained sepa¬ 
rately for use with fuel pumps, wind¬ 
shield wiper motors, cooling or heat¬ 
ing blowers, and the like. The ACE 
may not be necessary in all cases. 

For more information on the EMI 
Power Purifier Pack and other Marine 
Technology products, write to 
Marine Technology, 2780 Temple 
Avenue, Long Beach, California 
90806; or use ad check on page 

new Heath wattmeter 

Heath Company, the world's larg¬ 
est manufacturer of electronic kits, 
has released a new wide band Bi¬ 
directional Wattmeter. Called the IM 
4190 (or SM-4190 in an assembled 
version}, it is a self-contained unit 
that measures transmitted radio 
power up to 300 watts and reflected 
power up to 30 watts. It covers the 
100-MHz to 1 GHz spectrum, and is 
an ideal tool for two-way radio serv¬ 


ice and repair, or for the amateur- 
radio enthusiast. 

The lM-4190 is capable of with¬ 
standing full power overloads on its 
lower scales without damage to the 
meter movement, A single 9-volt 
battery powers the IM-4190, so it 
may be used white portable. M type 
coaxial connectors are used for low 
insertion loss. Adaptors are included 
for use with UHF-type connectors. 

The IM-419G kit retails for $114.95 
and the SM 4190 assembled version 
$195.00 (mail order from Benton 
Harbor), For more information on the 
IM/SM-4190, write Heath Company, 
Department 350 630, Benton Harbor, 
Michigan 49022. 


VIZ wattmeters 



The Test Instruments Group of 
VIZ Manufacturing Company has 
introduced two new easy-to-use 
wattmeters that are ideal for testing 
vhf, fm, and even uhf transmitters 
as well as popular high frequency 
and CB units. 

The WV-551A dummy-load rf watt¬ 
meter has a broad frequency range 
from 1,9 to 512 MHz, Its power 
range is 0.5 to 15 wans with full-scale 
accuracy better than 5 per cent. Input 
impedance is 50 ohms, and vswr is 
less than 1.15:1 at 500 MHz. It is 
simple to use; the transmitter output 
line is connected directly to the unit 
and readings are taken from the scale 
on a taut-band meter. The user price 
for the WV-551 A is $60. 

The WV-552A in-line rf wattmeter 
is a dual unit used to measure both 
forward and reflected power — 
especially useful in matching and ad 
justing antennas, or for tuning trans¬ 
mitters for maximum output. Read 
ings are taken from the two easy-to 
read meters. 


Measurements with the WV-552A 
are possible over three selectable fre¬ 
quency ranges: 20-40 MHz, 40-100 
MHz, and 100-230 MHz. The meter's 
power ranges are 0-20 watts and 
5-100 watts (forward), and 0-5 watts 
and 1-20 watts (reflected); full-scale 
accuracy is better than 5 per cent. 
The vswr is less than 1.15:1 over the 
entire frequency range, and input 
impedance is 50 ohms. 

Both wattmeters are supplied with 
type M connectors; M-to-N and 
M-to-BNC adapters are available. 

The user price is $150. For further 
information and data sheets, contact 
Bob Liska, VIZ Test Instruments 
Group, VIZ Manufacturing Com¬ 
pany, 335 East Price Street, Phila¬ 
delphia, Pennsylvania 19144; tele¬ 
phone (215) 844-2626. 


Palomar Electronics 
hand-held transceiver 



The new Palomar Mini-1 VHF-FM 
transceiver is about the same height 
as a dollar bill — yet it's a giant in 
performance. The transmitter output 
is one watt, with a total of 18 chan¬ 
nels available in the 144 148-MHz 
band. The channels are obtained by 
using up-down split, down-up split, 
or simplex, all with only six crystals. 

With the Auto-Patch option, the 
Palomar Mini-1 can access a repeater 
and communicate through the tele- 
phone system as well. 

Dimensions of the Palomar Mini-1 
are 152 mm high by 67 mm wide by 
46 mm deep. Its compact size makes 
it exceptionally convenient as a 
means of portable communications. 


84 august 1978 


More Details? CHECK OFF Page 126 







For more information about the 
Palomar MiniT VHF transceiver, 
write to Palomar Electronics, 655 
Opper Street, Escondido, California 
92025. 


Hamtronics converters 

Hamtronics, Inc., announces a 
new series of low-cost vhf and uhf 
converters for use in receiving Oscar 
and other exciting signals on your 
present high-frequency receiver. At 
prices of $34,95 for the kit lor $54,95 
wired and tested I, they're quite a 
bargain for the enjoyment you'll get 
from listening to the ever-increasing 
activity on these bands. 

The converters are small in size: 
only 7 x 11 x 2.5 cm 12-3/4 x 4-1/2 x 1 
in). They can be constructed and 
tested in only a few hours. Built-in 
Test points make alignment simple. 
The converters feature new htgh-G 
coils, compartments! shielding, and 
ferrite-bead decoupling. 

Any 2*MHz segment in the vhf and 
uhf range can be covered, using the 
10-meter band on your existing re¬ 
ceiver, Standard models are listed 
below, and other rf and i-f ranges are 
available on special order at the same 
price. An attractive extruded alumi¬ 
num case kit is available as an option 
for $12,95 additional. 


Cushcraff manufactures the world's most 
complete line of quality antennas for 
amateur VFH-FM repeater service including 
high-gain multi-element vertical beams, 
stacked arrays. 5/8-wavelength 
mobile whips, ho If-wavelength Ringer 
verticals, and the world-famous Ringo 
Ranger \ which features stacked vertical 
ha If-wavelength elements for 4.5 dBd 
omnidirectional gain. Whether your favorite 
repeater is next door or across the state, 
Cushcraft has a VHF-FM antenna which is 
exactly engineered to your needs. 


standard convertors for 28 30 MHz i-f 
model input range 

C5G 50-52 MHz 

C144 144 146MHz 

C145 145 147 MHz 

C146 146 148 MHz 

C110 Anv 2 MHz of 

aircraft band 

C220 Any 2 MHz of 

220 MHz band 

C432-2 432-434 MHz 

C432-5 435-437 MHz 

C432-7 427.25 (6 T .25 M Hz r-ft 

C432-9 439.25 (61.25 MHz i-f) 


5/fl wove Mobile 


Ringo Ranger 


To order, or to request a free 40- 
page catalog on vhf and uhf 
transmitters, receivers, preamps, and 
accessories, call 716-663-9254; or 
write Hamtronics, Inc., 182F Belmont 
Rd. ( Rochester, New York 14612, 


ups shippable 


In Stock With Dealers World Wide P.O, Box 4680. Manchester, N H 03108 
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R-X Noise Bridge 


Ail Palomar Engines products art 
mad# in U.S A. Sine# 1966. manufacturers 
oi Amateur Radio equipment only 



• Learn the truth about your antenna. 

• Find its resonant frequency. 

• Adjust it to your operating frequency quickly 
and easily. 

If there is one place in your station where you cannot risk uncertain results 
It ts in your antenna. 

The Palomar Engineers R-X Noise Bridge tells you if your antenna is 
resonant or not and, if it is not T whether it is too long or too short. Ail this 
in one measurement reading. And H works just as well with 
ham-band-only receivers as with general coverage equipment because it 
gives perfect null readings even when the antenna is not resonant. It gives 
resistance and reactance readings on dipoies, inverted Vees, quads, 
beams mu Hi band trap dipoles and verticals. No station is complete 
without this up-to-date instrument. 

Why work in the dark? Your SWR meter or your resistance noise bridge 
tells you only half the story Get the instrument that really works, the 
Palomar Engineers R-X Noise Bridge. Use it to check your antennas froml 
to 100 MHz, And use it in your shack to adjust resonant frequencies of 
both series and parallel tuned circuits. Works better than a dip meter and 
costs a lot less. Send for our free brochure. 

The price is $49,95 and we deliver postpaid anywhere in the U.S. and 
Canada. California residents add sales tax, 

Italy write i2VTT, P.O. Box 37, 22063 Cantu, Elsewhere send $52.00 
(U.S.) for air parcel post delivery worldwide. 

Fully guaranteed by the originator of the R-X Noise Bridge. ORDER 
YOURS NOW! 


Palomar Engineers 

Box 455, Escondido, CA. 92025 • Phone: [714] 747-3343 


artwork transfer film 
for PC boards 

Printed Circuit Products Company, 
of Helena, Montana, has produced a 
film that can be used to pick up art¬ 
work from printed pages and used for 
etching sensitized board. Called 
PCP Type-A, the film is easy to use. 
A protective backing is peeled off, 
then the clear film is pressed in place 
over The desired artwork. A blunt in¬ 
strument is used to burnish the film 
into firm contact with the paper, and 
to remove all air bubbles. The combi¬ 
nation is soaked in water until the 
paper softens and can be removed by 
rubbing, leaving the “print" on 
the film. 

After the film has dried, the art¬ 
work is ready for use. Simply apply it 
over the surface of any sensitized pc 
board material in the normal manner, 
and expose, develop, and etch your 
own printed circuits. 

The Type-A film eliminates the 
many photographic processes that 
usually accompany transferring art 
work from the printed page to a form 
useful in etching boards. Note, how¬ 
ever, that the artwork does not 
change form in the process — it re¬ 
mains either negative or positive, 
just as it is printed. 

PCP Type-A film can also be used 
to create custom decals for your 
equipment, relabel meter faces, 
dials, or panels. For more information 
and prices, write to Printed Circuit 
Products Company, P.O. Box 4034, 
Helena, Montana 59601, 


Touch-Call encoder 

Standard Communications has an¬ 
nounced the availability of their new 
TMA Touch-Call encoder which can 
be mounted on the front of SCC 
Model C146A, C730L, and C830L 
hand-held transceivers. The unit uses 
the dual-tone multiple frequency 
(DTMFJ system to enable the user to 
place remote telephone calls, obtain 
access to repeater systems, activate 
decoders in other transceivers, or to 
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perform other remotely controlled 
operations. 

The tones generated are compati¬ 
ble with both the Bell and RCC radio¬ 
telephone requirements. The unit is 
solid state and generates two simulta¬ 
neous audio tones between 600 and 
1700 Hz. The digitally synthesized fre¬ 
quencies generated are nonharmonic 
and provide high immunity to falsing. 
The TT-1A requires 7.5 to 15 Vdc for 
operation, which is obtained from the 
battery pack in the hand-helds. These 
encoders may be used with the com¬ 
mercial versions of SCO's hand-helds, 
which cover 450 to 512 MHz or 148 to 
174 MHz and the amateur radio 144 
to 148 MHz model. See your Stan¬ 
dard dealer or write Standard Com¬ 
munications Corporation, P.O. Box 
92151, Los Angeles, California 90009. 


Multicore Solder 
products 



Multicore Solders, a leading world¬ 
wide supplier to aerospace, elec¬ 
tronic, and industrial manufacturers 
has introduced a line of selected, 
professional-quality solders and 
soldering accessories specifically 
packaged for the technician, service 
man, home owner, hobbiest. and do- 
it-yourselfer. Included in the product 
line are multiple-core wire solders in a 
variety of alloys and/or flux formula¬ 
tions, solid wire solder, solder 
creams, an emergency solder, flux 
pastes, and a line of desoldering 
wick. 


IS THE HF 


ATB 34. Th/e© Band 

Cushcraft manufactures a full range of high- 
frequency antennas which are performance 
engineered for the most discriminating amateur. 
For the amateur who demands top performance 
in a multiband Yagi beam there's the 
incomparable ATB-34 three-band beam for 
broadband, high-gain coverage on 10. 15 and 
20 meters 

And for the Amateur with limited antenna space 
and budget who wants reliable, multiband 
radio communications there are three Cushcraft 
multiband verticals to choose from the three- 
band A7V-3 for 10. 15 and 20; the four-band 
ATV-4 for 10. 15. 20 and 40 meters and the ATV-5 
for low VSWR five-band performance from 80 

through 10 meters 

Cushcraft high-frequency antennas are quality 
engineered for top performance, they are often 

imitated, but never duplicated 



AJV 4 Four Band 


m UPS SHIPPABlE 

O cushcraft 

CORPORATION 


In Stock With Dealers World Wide PO Box 4680. Manchester. N H 03108 
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We’re Proud of Our Flock! 





ALL MODELS AND TABLE t ELEMENTS IN STOCK. 
WE ALSO CARRY OTHER BIRD PRODUCTS ... WRITE! 


NEW PRICE $1 25.00 


MODEL 43 


AUTHORIZED BIRD DISTRIBUTOR — DEALER INQUIRIES INVITED. 


We are also Dealers for: 




J4 1 OLAM D 


A 1 'OMai 





klm> 


mi@y 


electronics 




Wilson 




ot 


0t >9*nat t 



ALL PREPAID 4 CREDIT CARD ORDERS SHIPPED NO CHARGE tN LLS. 



SALES TAX 4% TO VIRGINIA RESIDENTS ONLY 

VfSA 

SPECIALISTS IN HANDLING FOREIGN ORDERS 



ELECTRONIC EQUIPMENT BANK, INC. 

S1SH MILL STREET, VIENNA, VA 22160 CALL COLLECT 703-938-3511 





Your 

Most Called Numbers 

with a 

ngle Key Punch! 

Now you can dial up to 18 completo 7 or 
8-diyir pbone numbers by punching only 
one jor two)keys on your pad 
The AD -1 AljIo Dialer s tO number capacity 
RAM cun bo completely programmed from 
its own pad in leas than a mmultj 
The optional held jnslaJJable factory programmed 
PROM adds 8 more numbers for £4 95 
The ADI is ideal lor mobile auto patches, 
home or business use II leal ores a 
unique MOS microprocessor which 
permits both lone dura I ion and spacing 
to be programmed ukng wilh the num¬ 
bers. adding versatility tor repeater or 
similar control functions Ms crystal controlled 
tone generator assures high stabtfrty over 
a wide temperature range The AD l is fully 
automatic and tooiprool in operation Coil cord 
provides convenient connection to your rig Suggesied 
Amateur nel price £129 95 A PROM order card is 

packed with each AD 1 


The AD I Auto Dialer is available at the 
finest amateur radio dealers and 
distributors everywhere 


Advanced Electronic Applications, Inc. po box 21 go Lynnwood wu^giofi^eoae 


Among the different solder alloys 
offered are those for electronic, 
general-purpose electrical, and a 
number of nonelectrical applications 
including sheet-metal work, plumb¬ 
ing, aluminum, and even a solder 
specifically formulated for stainless 
steel and silver jewelry. 

The packaging for each of the pro¬ 
ducts has been carefully designed to 
provide the user with a functional and 
practical choice, depending on the 
quantity he plans to use as well as 
storage requirements. All packaging 
is printed with complete application 
and instructional data, and is color 
coded according to alloy for quick 
identification. Complete information 
on all these products is available from 
Multicore Solders, Westbury, New 
York 11590. 


Whitehouse parts 
catalog 

A new catalog is available from G. 
R, Whitehouse £t Co. of Amherst, 
New Hampshire. It lists many of the 
parts for amateur projects which 
have been described in ham radio, 
Ham Radio Horizons, and other ama¬ 
teur literature, 

A scan through the pages reveals 
such items as a kit of parts for noise 
bridges, transmatches, and com” 
puling swr indicators. There are sev¬ 
eral pages of individual component 
listings, such as toroid coils, ferrite 
beads and rods, and an assortment of 
cores for the experimenter. 

A number of Barker £r Williamson 
items are carried by Whitehouse, 
including coaxial switches, air-wound 
coils, multi-band plate circuits for 
high-power final amplifiers, and at¬ 
tenuators and filters. 

The catalog shows a good selec¬ 
tion of variable capacitors, including 
those made by E. F. Johnson, James 
Mi lien, and some Cardwell and Ham- 
marlund types. Another section dis¬ 
plays Jackson Brothers dials and 
drives, James Millen knobs and 
shaft couplers, and aluminum cases. 













There is also a large section listing the 
J. W. Miller inductors and the Cush- 
craft line of antennas and acces¬ 
sories. 

To obtain your copy of this free 
catalog, write to G, R, Whitehouse 
& Co,, 16 Newbury Drive* Amherst, 
New Hampshire 03031, 


MAX-100 frequency 
counter 



A new state-of-the-art LSI count¬ 
ing technology has enabled Conti¬ 
nental Specialties Corporation to of¬ 
fer a competent frequency counter at 
a very good price. The counter* called 
MAX-100* delivers an accurate 8- 
digit display of frequencies from 20 
Hz to 100 MHz, The crystal-con- 
trolled timebase features 3 ppm (parts 
per million) accuracy, and the count¬ 
er updates the display every second. 
The counter input includes a pre¬ 
amplifier which allows it to work with 
as little as 30 mV of signal. Diodes 
protect the input up to 200 Volts. 
Although it is a low-profile unit, the 
MAX 100 features large* bright* 
15-mm (0,6-in,) digits. No range 
switch is necessary* because the least 
significant digit always represents 1 
Hz. Leading zeroes are blanked, and 
over range signals cause the most 
significant digit to flash. 

The MAX-100 can be operated on 
internal alkaline or nickel-cadmium 
cells; or from automotive or 115-Vac 
power by using a battery charger or 
eliminator. All 8 digits flash to indi¬ 
cate a low battery condition* which 
permits extended battery life. 

The input impedance of the counter 
is 1 megohm, shunted by 56 pF, Sine- 
wave sensitivity is rated at 30 mV 
RMS from 10 Hz to 50 MHz* 100 mV 
RMS to 80 MHz, and 300 mV RMS 
above, A number of accessories are 
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Cushcraft precision engineered VHF/UHF Yogi beams 
hove become the standard of comparision the world 
over for SSB and CW operation on 6 meters through 432 
MHz. Built by skilled craftsmen from the best available 
materials, these beams represent that rare combination 
of high electrical performance, rugged construction, 
and durability 


mm 


4-1 \i 2 Meier Vagi 


Quad Array 

Cush craft's Quad Arrays for 144, 220. 
and 432 MHz use four matched 
11-element Cushcraft Yag/s and are 
the ultimate in a high-performance 
Vagi array Ihese arrays have been 
carefully engineered for maximum 
forward gam high front to back ratio, 
and broad frequency response All 
antennas provide a low VSWR match 
to 50-ohm coaxial feedline 


20 l lemon! DX Array 

Cushcfoft s wk lie variety q( VHF/UHF 
Bear ns includes an antenna fry every 
amateur activity a Owe 50 MHz whether 
local ragchewing or long-haul over the 
horizon Dx All models nave been 
carefully optimized for maximum 
forward gam with high Iron! to bock 
ratio The heavy wall bright hard drawn 
aluminum booms and elements are 
combined with heavy formed aluminum 
brackets and prated mounting 
hardware for long Operating life and 
survival in severe weather 


UPS SHIPPABLE 


■i>ni 


In Stock With Dealers World Wide PO Box 4680, Manchester, N, H 03108 
































n 




om 

KE5 


WITH 




mi j p m>i III11 j 
l ■ H B ■ 11 H I I | 



KESTER 
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Handymen! Hobbyists! % 
DO-IT-YOURSELFERS! ^ 

Let Kester Solder aid you in your home repairs or hobbies. For that household 
item that needs repairing — a radio, TV, model train, jewelry, appliances, minor 
electrical repairs, plumbing, etc. — Save money — repair it yourself. Soldering 
with Kester is a simple, inexpensive way to permanently join two metals. 

When you Solder go “First Class” — use Kester Solder. 

For valuable soldering information send self-addressed stamped envelope to 
Kester for a FREE Copy of “Soldering Simplified”. 


m 


KESTER SOLDER 


Litton 4201 WRIGHTWOOD AVENUE/CHICAGO, ILLINOIS 60639 


Denfion. 


$600 PRICE BARRIER 


with the all-new 

American-made DTR'1 hf transceiver 


5 00 Hz&l kHz 
Active Audio Filters 


VOX and PTT . 
Standard 


Digital Readout .. 
Standard! 


TOO GOOD 
to be seen 
’til AUGUST 


No Final Shutdown 
works into any load! 


Other Features 

10 - 160M full coverage ■ 2.3 kHz 8-pole SS8 filter 
All Solid State ■ 9 MHz M 

Plug-in boards ■ RIT ± 5 kHz 

Semi-break-in CW with sidetone 


Noise blanker 
25 kHz calibrator 


$599 


50 


ORDER NOW for August Delivery 


AC Power Supply $99 e 


Hams Serving Hams Since 1939 

ELECTRONIC DISTRIBUTORS, INC. 

I960 PECK STREET MUSKEGON, MICHIGAN 49441 

TELEPHONE (616) 726-3196 TELEX 22-8411 
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available, including a battery 
charger/eliminator, tap-offs, a whip 
antenna, and a carrying case. 

The MAX-100 is accurate enough 
for most professional field service 
applications; with a suggested price 
of $134.95, it's economical enough 
for personal or educational use. For 
further information contact Conti¬ 
nental Specialties Corporation, 44 
Kendall Street, New Haven, Con¬ 
necticut 06509. 

ICOM programmable 
vhf marine radio 

ICOM has announced a new addi¬ 
tion to its Marine VHF radio line by 
introducing the ICOM M25D — simi¬ 
lar in appearance and features to 
ICOM's popular 25-channel M25. A 
key advantage of the ICOM M25D is 
its 25-channel diode-programmable 
system. The diode matrix in the 
M25D can be “programmed and re¬ 
programmed" to any 25 of the com¬ 
mercial, pleasure, or international 
Marine VHF channels, thus eliminat¬ 
ing the need to buy expensive cry¬ 
stals when additional channels are 
required. 

ICOM enjoys an industry-wide 
reputation for producing one of the 
most thoroughly sealed and weather- 
protected Marine VHF units on the 
market. Like the M25, the M25D fea¬ 
tures a unique single-piece, molded- 
aluminum-base construction, incor¬ 
porating a series of O-ring seals and 
gaskets around the switches and 
case covers to provide the maximum 
protection of the internal electrical 
components. The speaker is protect¬ 
ed from rain and moisture by a tough, 
water-resistant membrane. The 
transceiver also features safety mem¬ 
ory to channel 16, automatic start on 
16, pushbutton selection for both 
weather and channel 16, a locking 
mounting system, a 5-watt audio sys¬ 
tem, an automatic nighttime dimmer 
system, and a provision for external 
speakers. 

The ICOM M25D, like the M25, is 
FCC certified under both Parts 81 
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and 83, as well as Canadian DOC cer¬ 
tified for pleasure vessels and com¬ 
pulsorily equipped commercial ves 
sels. Learn more about the ICOM 
M25D by writing for a free brochure 
to: Icom-East, Suite 307 ( 3331 
Towerwood, Dallas, Texas 75234; or 
in the western LLS. ( Icom-West, 
lnc. # 13256 Northrop Way, Suite 3, 
Bellevue, Washington 98005, 


CW speaker system 



Skytec is offering a loudspeaker 
unit designed expressly for CW, Em¬ 
ploying a unique, acoustic-chamber 
resonator, the Skytec CW-1 com¬ 
bines good single-frequency selectiv¬ 
ity with a nice tone shaping charac¬ 
teristic* 

By filtering right at the audio out¬ 
put, the unit suppresses hum, hiss, 
ringing, and miscellaneous noises left 
in the audio by most communications 
receivers. The CW-1 adds a remark¬ 
able degree of selectivity to any CW 
receiver, and it gives the best of re¬ 
ceivers the most pleasant, "just 
right" bandpass for long contacts, 
net operating, and band scanning, 

Priced at $19.95, the 8.9 x 16.55 cm 
(3-1/2 x 6-1/2 inch), 0*9 kg (2 pound) 
unit is shipped with a connecting 
cable. A front switch provides for by¬ 
passing the audio to the regular sta¬ 
tion speaker for other than CW recep¬ 
tion. Skytec's ordering address is Box 
535, Talmage, California 95481, or for 
more information contact Jim 
Bowles, W6DLQ, at 707-462-6882, 



FEATURES 

* T 2 L Logic 

* Maximum offset versatility — easily programmed io any IF and 
transmitter offset between 100 KHz and 30 MHz in even 100 KHz 
increments* 

■ Jumper wire programmable for most common TX multiplying ratios 

* AM frequencies locked to one master crystal oscillator. 

* 2 pole output filter on receive line* 

* VirtuaMy no measurable difference in spurious outputs from crystal. 
Lockup time typically 1150 milliseconds. 

■ Easily interfaced to most rigs. 

Transmit offsets are digitally programmed on a diode matrix, and can 
range from 100 KHz to 10 MHz, 

No additional components are necessary! 


SYNTHESIZER II 

A 2 muter frequency synthesizer 
Frequency it adjustable in & tH? steps 
from 140.00 MHz to 149.995 MHZ with 
Its digital! readout thumb wheel switching. 


SPECIFICATIONS 

Frequency 140 000 - 149.995 MHz 

* Transmit onsets Simplex, *600 KHz, 

GOO KHz plus 3 additional field 
programmable offsets. 

* Output: 3 volts to a 50 load 
Input voltage: 11 — 18VDCat.9Q0 
amps 

Sizer S'* long * wide a 2high 
20.32CM x 13.97CM x 6.71 5CM 

* Complete kit including all electron tea, 
crystal, thumb wheel switch, cahinot, 
etc. 


SYNTHESIZER 220 

Comparable with virtually all 220 tran* 

reivers; Clegg. Midland. Cobra, etc. 

Frequency is adjustable in 5 KHz Step} 
from 220.00 MH/ to 225.00 MHz with 
Its digital readout thumb wheel switch ing. 


SPECi FJ CATIONS 

* Frequency 220 - 225 MHz 
Transmit ollsets. Simplex, * 1.6 MHz, 

1.6 MHz plus 3 additional Mold 
programmable offsets, 

* Output 3 volts to a 50 load- 

* Input voltage IT 18 VDC at .900 
amps 

* Size: 8'* long X 6 V* wide x 2%' high 

20.32CM x 13.97CM x 5.71 5CM 

■ Complete kit including all electronics, 
crystal, thump wheel switch, cabinet, 
etc. 


Shipping weight — 2 lb- 4 oz. 


Price for either unit: Kit — SI69.95, Wired & tested — S239.95 




Q 1CH9 whf engineering 

Division oj Brownian h tectrunits Corp, 



320 WATER STRF.in / BINGHAM TON, N.Y. 13901 / Phone 607-723-9574 

iinrf spri'iffcatittrts M/h/et i to change without notico. / I xpon priors /ttg/wr. 
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SOMETH IN Q TO MAKE LIFE EAST; W* ■ 

AP luDi cups (Of Ouiri 14 pm *n<l ift ptn tCs OoNJ 
pitied wiping action, sturdy pint <Of scope proCes. 

also iHUTEQyOS ICS ffOTT aochQlS WittMJul 
Modal TC 14 (14 pint: 44 M. Modal fC 16 (1ft pin] 
S4JS Wa also cjffy I ho ft C F 20iK br**dttt*rdJrig 

IH (with i ,032 Koidarlass plug <n ha poim cflp»cnyt 
Inf Only 424J$ 



UNELECTKONIC SPECIAL: LEATHER OICE 
CUP. 4 2.50 

m doom i piinh. n«ft. qi commtjnicala. Pul it's • 
beauty lor dice play era Limn ad gua nitty This ia no; 

A [CJkfl 1 

Tfts-BD 1 SH COHVERSION KIT 

This hJt cpniains ft uPOatfl i ■ 188 dynamic 
memorial and tftftrucltont on conv*nmg your 4K 

TRS80 to a tftK machine You could pay up to 4290 
alsawtwr*. pul our Ml la only SIMM 


TRIMMER CAPACITORS 


CV2f8P 
CV2 5/11P 
CV3M5P 
CV3 5/T4p 
CV412P 
CW25P 
CV5/30P 
CV5 E/lflP 


2 -flpF 

2.5 - tl pF 
3~ 15 pf 
35 - T*pF 

4 — 12 pf 
6 — 25 pF 

5 —JOpF 

ft,a — ib uP 


5/12.00 
5/12 00 
4/12 00 
4/12. DO 
4JSZ DO 
4/f?00 
4/SZ.QO 
4.42 00 


SEMICONDUCTORS FOR THE 
EXPERIMENTER 

LM3? l AM FM SSfllFdalftCtoriDlPl 
LM5AA Squaiu. h i*ngi« usciilaiof (mlridip] 
LM5A7 PLHOnad*codof(frurudip] 
uA/oe DIP audio pnw^ amp 
PET i Dual NJF ET VHf/UHF amp 
pac ks go 

Ff T 3 h Jf F T VHF/UH f amp aimilar Id 
to 2N4416 

0103 Potuar tf analator (aguhr 2 N 3 Q 55 ) 


RF TRANSISTORS 

i All a pact tor ihu I olio wing laKan *1 25 rfcgraos C 

■i a 0*14 

■ 3NRFI <14 051 2 GHz po*m trumisloi 

ma« 3 5W Pout mlfirmijm 1 0W Pm 310 mW 
elticio-ncy jot- Similar |p RCA ?1N54?0 

■ 2NRF3 (15.95) 2 GHz puwtr' Iranaiatof Pfl 
STVi Pout 2 5W Pm 300 mVv irf'itumcy 33'- 
Slrmlar lo RCA TA&407 

ajNPFj ltA-45l ? Gi ( . J power iraritislof Pd 
21W Paul 5.SW Pin I 25W nlhciancy 33 T - Slmilai 
lo RCA 2H62A9 

f?NRF4 it? 95i 2 GHz power transit* Pp 

29V- Pout 7 5W, Pl-n 1 5W. elite tone? 33, Factory 
sai eel ad prime 2Nft2Gt> 



CV6/30P 

ft- 30pF 

4/42.00 


CV7/25P 

7 — 25 pF 

4/42 00 j 



8 - 50 pF 

3/42 00 | 

Slfl 

eva/asp 

9 - 35 pF 

3/42.00 

11.75 

CV9/45P 

9 - 45 pf 

3/42 00 

11 85 

CVTS^OP 

15 — 60 dF 

3/42 00 

18 75 

CV/ASST 

10 ■taO'ICHj | n<j dhOICV) 10/42 00 ! 

3/4i 



1 

3/41 

YES, WE 

; HAVE 

COMPONENTS , * .not i 

JUS1 some components, either, but a truly 
wide range selection. From resistors lo 

1875 

sophisticated tCs 

to experimenter And , 


hobbyist Hems, before you do Any shop 
ping check with us ... you'll be glad you 
did. 

TEAMS Piutamo* «i ID * 1 ran «hi pome uctti **r..riawr 
A4tfl tvntfllng fo» vdri v.K<wl!Q U'MhU ■*■ COO OA 

timl K»i«.f tatUn Per Yit»A* VaataKftfl'DW* wdri 

i cb-h aidw (74 rvu mI(41R M i GAM £ ‘- ■■■» j-»■ - s h ■;«., q* 

Lpy*r -Mu.nlr. matiafin. 
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ATTENTION KENWOOD & YAESU OWNERS!!! 


the W6TOG * 

RECEIVER MODIFICATION KIT 


.y 


INCREASES SFI-ECTMTY 

IMPROVES SENSITIVITY 

LOWERS INTERNA1 NOISE 

CO MEATS B!.( CKINOI "ROM LOCAL. SK INAL 

IMPROVES N< )ISF. BLANKER OPERATION 


TS-520 KLT ...... $2730 

TS-520SKIT .3230 

TS 820 & 820S KIT .. 3430 
FT 101 SERIES KIT 3230 
FR-101 SERIES KTT 3430 


L. 

* 


EXPUCTT INSTRUCTIONS MAKE MODIFICATION A CINCH 
‘WELL KNOWN DXn WITH OVER 300 COUNTRIES CONFIRMED 


Order from 

S-F AMATEUR RADIO SERVICES 

4384 KEYSTONE AVE., CULVER CITY. CA. 90230 

(213) 837-4870 


4 

A 


IT'S MAGIC—ITS “MAGICOM” 

PROCESSOR MODIFICATION KIT 

IMPROVES AUDIO PUNCH * IMPROVES PROCESSED SPEECH QUALITY 
Oonvttrte TS-820ipeech proo^ir from RE compressor lo RF dpper 

Th<* MAGJCOM* Rl processor motiuk? provKk^s up to 6db inavase In outpul with 
smoolK dean* non distorteil audio and more penetration for those pile-ups. Phce $27 50 

ENDORSED BY W6TOG AND BIG GUN DXers WORLD WIDE 


SATISFACTION GUARANTEED OR MONEY REFUNDED 
All price* postpaid ■ In Cain, add 6 % lain tax - Moxterchatgo & VKa accepted 


uhf mobile antennas 


A 





A line of 5’dB gain uhf mobile an¬ 
tennas covering the 3/4 meter (420 
MHz) frequency range and featuring 
simplified field tuning requirements 
has been introduced by Antenna In¬ 
corporated of Cleveland, Ohio. 

Most 420 MHz antennas require 
the whip to be cut from the top and 
bottom for exact tuning. The Anten¬ 
na Incorporated antennas feature a 
top sleeve which slides to adjust the 
upper portion of the whip, so only 
the bottom portion of the antenna 
needs to be cut for tuning. 

These uhf antennas feature plated 
stainless-steel whips to make the an¬ 
tenna more conductive for reduced 
power loss, stainless-steel shock 
springs, and 17 feet (5 meters) of 
coaxial cable. They are available in 
100' and 150-watt versions; the 150- 
watt models are supplied with Anten 
na incorporated's high-power cable 
which has electrical characteristics 
similar to RG-8/U but in a size similar 
to RG-59/LL 

These antennas are available in a 
variety of mounting configurations, 
including hole mount, trunk Tip 
mount, cowl mount, and a mount 
which adapts to existing Motorola 
mounts. The 100-watt versions also 
are available with a spring-clip gutter 
mount. 

"The simplified tuning process 
means there is less chance for error 
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when the antenna is field-cut to exact 
frequencies/' sales manager Fried 
berg said. "Add to this the variety of 
mounting configurations we offer, 
and these antennas are the fastest 
and simplest antennas to install." 

Further information on the new 
antennas, and the complete line of 
Antenna Incorporated communica¬ 
tions antennas and accessories, is 
available from Antenna Incorporated, 
26301 Richmond Road, Cleveland, 
Ohio 44146. 

MFJ rf noise bridge 

MFJ Enterprises has a new rf 
noise bridge, model MFJ-202, which 
allows quick adjustment, for maxi¬ 
mum performance, of any antenna, 
whether a single or multiband dipole, 
inverted vee, beam, vertical mobile 
whip, or random-wire system. It in¬ 
dicates resonant frequency, radiation 
resistance, and reactance of these 
antennas, and also whether to short¬ 
en or lengthen the antenna for mini¬ 
mum swr over any portion of a band. 

The MFJ rf noise bridge has a re¬ 
sistance range of 250 ohms and a 
wide capacitance range of ± 150 pF 
for reactance measurements. Includ¬ 
ed is a unique range-extender that 
shunts large unknown impedances 
down to within the measuring range 
of the noise bridge. In addition to 
measuring antenna characteristics, 
the noise bridge can be used to 
tune transmatches, adjust tuned cir¬ 
cuits, and measure inductance and 
the rf impedance of amplifiers, baluns, 
transformers, and other rf circuits. It 
can also be used to determine elec¬ 
trical length, velocity factor, and im¬ 
pedance of coax cable. With a trans¬ 
match and dummy load, it can syn¬ 
thesize rf impedances for test pur¬ 
poses. 

MFJ provides a 30-day money back 
trial period and a one year uncon¬ 
ditional warranty. 

The MFJ-202 RF Noise Bridge is 
available from MFJ Enterprises for 
$49.95 plus $2.00 shipping and han¬ 
dling. To order call toll free 800-647- 
8660 or mail order to MFJ Enter¬ 
prises, P.O. Box 494, Mississippi 
State, Mississippi 39762. 


Headquarters/USA 

for RSGB Publications 



For years The Radio Society of 
Great Britain has been considered 
among the most prestigious organiza¬ 
tions in Amateur Radio. This fine group 
has assembled what may well be the 
finest series of Amateur Radio publica¬ 
tions ever issued by one publisher. Ham 
Radio’s Communications Bookstore 
now offers you the opportunity to bene¬ 
fit from the RSGB’s technical excel¬ 
lence and superior quality. 

Whether it’s your 
first taste of these great 
publications or another 
exciting addition to your 
RSGB library treat your¬ 
self today to the very best, 
an information-packed 
book from 
The 
Radio 
Society 
of Great 
Britain. 


AMATEUR 

RA0I0 AWARDS Details over 90 international awards, 
including application instructions and valuable OX mtorma 
tion 185 pages £'1973 

□ RS-AW Softbound $4.95 


N8FM MANUAL Here s f M theory and practice at its 
best along with many unique useful circuits 60 pages 
<■ 1974 Sotlbound Regularly 13 25 

□ RS-FM Now $2 50 


AMATEUR RADIO TECHNIQUES As an excellent 
idea and source book to help supplement handbook mtorma 
tion. this new 6th edition contains 10% more pages and over 
750 diagrams 336 pages £M978 

□ RS-RTC Softbound $7.95 


TELEPRINTER HAN0600K Most complete Rtry 

handbook ever published Full mtormation on popular page 
printers and auxiliary equipment as well as theory, mamten 
ance adjustment and repair 360 pages i 1973 

□ RS-TP Hardbound $17.95 


TEST EQUIPMENT FOR THE RADIO AMATEUR 

New chapters on wavemeiers and power supplies make this 
completely updated version the finest test equipment book 
available anywhere ?35 pages it. ) 978 

□ RS-TRA Hardbound $9.50 

VHF-UHF MANUAL It it s above 30 MH/ this book covers 
it — in super detail' Basics, space communications, micro- 
waves, antennas FM and plenty more 400 pages £ 1976 

□ RS-VH Hardbound $13.95 


RADIO DATA REFERENCE BOOK Both Amateurs 
and engineers will fully appreciate the excellent technical quality 
ot this tine reference 189 pages © 1977 

□ RS-DF Hardbound $6.95 



Available only 
from HRCB and 
selected 
dealers. 


Greenville, NH 03048 


RADIO COMMUNICATIONS HANDBOOKS 

From tubes to semiconductors and propagation to power sup 
plies these handbooks are perhaps the most complete ever 
assembled 

Vo* 1 460 pages ©1976 Hardbound $18 59 

Voi 2 320 pages ©1977 Hardbound 116 50 

□ RS-RCH12 Both only $29.95 

OSCAR - AMATEUR RADIO SATELLITES 

Truly a worldwide best seller, ims comprehensive book ex 
plains everything about OSCAR from concept to actual use 
Charts, diagrams and photos 191 pages 01977 

□ RS-0 Softbound $8 50 

A GUIDE TO AMATEUR RADIO Provides Amateur 

Radio newcomers with basic mtormation on receivers, trans 
miners, and antennas It also explains how to obtain a British 
amateur license 1t8 pages ©1978 

□ RS-GAR Softbound $3.95 

RSGB MEMBERSHIP AND RADIO COMMUNICA¬ 
TION (A monthly lourrul) Become a member ot the famous 
Radio Society of ureal Britain and you'll receive Radio Com 
mumcation — a great magazine to stimulate your technical 
and construction interest Also reviews, propagation pre 
dictions, new products, unique advertisements and much 
more' 12 issues, (includes RSGB membership) 

□ RS-RC $15.50 
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Stay in Touch 


TOUCH-TONE 1 


UNIVERSAL 


The Data Signal TIP Senes of keyboard encoders is used to 
generate the standard \2 or 16 DTMF digits. The encoders 
provide f li fiy automatic transmitter keying and feature a 
delayed Transmit Ready light, an triterdigil timer, and a bind 
in audio monitor Features also include all solid-state, crystal 
controlled, digitally synthesized tones and an optional internal 
mount Automatic Number Identifier [ANIL 
TTP-1 {12-41(11} *59.00 

TTP-2 { 16 -digit) $69.00 

MODEL DTM — Completely self contained miniature encoder 
for hand-held portables. Only 5/16" thick. Three wire curt’ 
nection, Automatic PTT keying optional. With your choice of 
keyboards. Price DTM - *39.00, DTM-PTT - $49.00, 
’Touch-Tone is a registered trade name of AT&T, 


AUTOPATCH — Ready to go! 


A Complete Autopatch facility that requires only a repealer 
and a telephone line. Features include Single-digit access/ 
disconnect, direct dialing from mobile or handheld radios, 
adjustable amplifiers for transmitter and telephone audio, and 
tone^ burst transponder tor acknowledgement of patch dis¬ 
connect, 

RAP-20G P. C* Card *199,50 

RAP-200R Rack Mount *249,50 


MODEL SME — Smallest available Touch Tone Encoder. Thm 
only .05” thick, keyboard mounts directly to front of hand 
held portable, while sub-rnmiature tone module fits inside 
This keyboard allows use of battery chargers Price *29.00 
wdh your choice Of keyboaids. SME dess keyboard! *24.00 


DATA SIGNAL, INC 


2403 COMMERCE LANE 
ALBANY, GEORGIA 31707, 912 883-4703 


Be sure to ask about 
our new keyers and C W 
memory for CW buffs , 


74 KILOWATT 
UNEAR AMPUFIER 


You can’t go wrong 
with a Mobile 2. 


TPL proudly presents the first true power 1/4KW 

5SR AM. FM or CW SOJld State 

^ ri*ni rol plug allows 


witn □ o wave ready, all we ten out 

was a high price. 

Now available m boih 5/8 and 1/4 
wavelengths, fhi j Mobile 2 anrenntis are 
yreut for 2 meters, 220 MHz or 440 MHz 
bands 

I" he original Mobile 2 mounts to your 
frunk lid The Mobile 2 magnetic grab* 
on almost anywhere and stays put. Even 
when passing big Irucks. 

Both antennas come with all cable, 
connectors and hardware in one package 

Either way, you can’t go wrong with a 
Kantronics Mobile 2, 


The 2002 uhhjes the laleaf stale of the anr engineering including micro- 
smp circuilry and modular construction The three final transistors 
combine to produce 250W when driven by i&W or more at 138VDC 

POWER INPUT HARMONIC ATTENTUATION 

5-20W Carrier FM or CW All Harmonics Attenuated 

20W PEP maximum SSB or AM 60 dB or Greater 


magnetic 

$19.95 


POWER OUTPUT 

20 O- 25 OW carrier FM or CW 
300W PEP SSB or AM 


CURRENT DRAIN 
FM 40 Amps tA 1 2 SOW 
SSB 30 Amps (w 300W PEP 

DUTY CYCLE: 

FM 50% (ft' 150W 33% (a 2SOW 
SSB 60% ;ai 150W 50% <« 250W 


FREQUENCY RANGE 
144 lo 140 M Hi ' 
will opereie with shghi 
degradation at 142 150 MHz 


Model 2D 02 5479 00 
can be ordered lor repeater application 
for additional information can lad 


KKANTRONICS 


COMMUNICATIONS INC 


The Lightweight Champs 

1202 f .m 23rd Sturt 

bwivncc Kama* fjfnOM Phim** 913842 774, f i 

Wi'.Kii'pl Mavr.-r Clian* l I h-. k and mura-g .pnk'f- 


t324 W 135TH ST GARDENA, CA 90247 <213} 53B-9fit4 

Canada. L&nbrook Indus]nos. Lid . 1 145 Bellamy Rd Scarbcrvjugfi Ontario M ' h l H5 
E t port F U EC I nc Jk5iil h TOl h 4v,. mj .■ H#i iNUdnla. F |qi i r \n J3009 
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600 MHZ. FREQUENCY COUNTER 

±0.1 PPM TCXO 

OPTO-8000.1 




mraei i rujujF 


QBD 


SPECIFICATIONS: 

Time Base—TCXO ±0 1 PPM GUARANTEED! 
Frequency Range—10 Hz to 600 MHz 
Resolution—1 Hz to 60 MHz; 10 Hz to 600 MHz 
Decimal Pom (“Automatic 
AJJ fC s socketed (kits and faclory-wired) 

Display—6 digit LED 
Gate Times—1 second and 1/10 second 
Selectable Input Attenuation—XI, XiQ, XI00 
Input Connectors Type —0NC 
Approximate Size—3 "h x 7W'w x 6 Vd 
Approximate Weight— 2'h pounds 
Cabinet—black anodized aluminum (.090" thickness) 
Input Power—9-15 VDC, 115 VAC 50/60 Hz 
or internal batteries 
OPTO-eOOO 1 Factory Wred 
OP TO'8000. IK Kit 


This new instrument has taken a giant step in 
front of the multitude of counters now available. 
The Opto-8000.1 boasts a combination of fea¬ 
tures and specifications not found in units cost¬ 
ing several times its price. Accuracy of ±0.1 
PPM or better — Guaranteed — with a 
factory-adjusted, sealed TCXO (Temperature 
Compensated Xtal Oscillator). Even kits re¬ 
quire no adjustment for guaranteed accu¬ 
racy! Built-in, selectable-step attenuator, rug¬ 
ged and attractive, black anodized aluminum 
case (.090'' thick aluminum) with tilt bail. 50 
Ohm and 1 Megohm inputs, both with amplifier 
circuits for super sensitivity and both ft 
diode/overload protected. Front panel in- ft 
eludes "Lead Zero Blanking Control" and a * 
gate period indicator LED. AC and DC1 
power cords with plugs included. ft 


ACCESSORIES: 

Battery-Pack Option—Internal Nf-Cacf Balferres and charging unit 

$19.95 

Probes: P-100—DC Probe, may also be used with scope $13.95 
P-101—LOP ass Probe, very useful at audio frequencies 

$16.95 

P'102—High Impendence Probe, ideal general purpose 
usage $16.95 


VHF RF Pick-Up Antenna-Rubber Duck w/BNC #DuCk-4H $12.50 

Right Angle BNC adapter #RA-BNC $ 2.95 


— Opto-8000 Conversion Kits: 

Owners of FC-50 counters with *PSL-650 Prescaler can use 
this kit to convert their umls to the Gpto-8000 style case, includ¬ 
ing most of the features 

FC-50 — Opto8000 Kit $69.95 

•FC-5G — OplO'80Q0F Factory Update $99.95 

FC-50 — Opto-8000 1 fw/TCXQ) Kit $109.95 

‘PC-50 — Opto-8000 IF Factory Update $149,95 
* Units returned for factory update must be comptetefy as¬ 
sembled and operational 


5821 NE 14 Avenue 

Ft. Lauderdale, FL 33334 

Phones: (305) 771-2050 771-2051 

Phone orders accepted 6 days, until 7pm 


TERMS: Orders to U S and Canada, add 5% \o maximum of $10.00 per order 
for shipping, handhng and insurance To alt other countries, add I0^o of total or¬ 
der Florida residents add 4% state tax COD fee: $1 00 Personal checks must 
dear before merchandise is shipped 
















it It purchase over $50 you get 100 
3N^buy under$50,get 50'. 
E&lL Columbia 1109 ree. $20/c 


AFm 4D Four Pole $64.95 

A147-4 4 element yagi $22.95 

A147-11 11 element yagi $34.95 

A147-20T FM/SSB Twist $59.95 

ATV 3 10/15/20 meter vertical $49.95 

ATV 4 10/15/20/40 meter vertical $59.95 

ATV 5 10/15/20/40/80 meter vertical $109.95 

ATB34 10/15/20 meter beam $259.95 

Colo, residents add 3% 


1401 Blake St. Denver, Co. 80202 

303 * 893-5525 


HRCB’s new LOG BOOK is here — and it 
is unquestionably the finest one you’ll ever 
use. 80 big. double-sided pages of clear, 
legibly ruled stock, all spiralbound to lie 
flat for easy writing. More than 2000 
entries give you twice the space for less 
money than the log book you are probably 
using now. Order yours today! 

8-3/8" x 10-7/8", 80 pages. 

ONLY $1.50 each shipping) 

Order 3 or more logs end well ship postpaid 


ommonicBtions 


oakstore 


Send check, money order or charge card Information: 

Ham Radio’s Communications 

Bookstore, Greenville, NH 03048 
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TEN-TEC CENTURY 21 GOES DIGITAL! 

Century 21. the exciting 70-watt, 5-band CW transceiver 
that surprised everyone with its super performance and low 
cost, has another surprise for you. A second model with 
digital readout (and a mod kit for those who would like to 
convert their dial model). Both Models 570 and 574 have 
the same unique circuitry that has won raves from 
everyone — both have the same fine features: 

4. 

•Direct Frequency Readout (Model 574: 5 red LED digits. 

0.3" high, accurate to nearest 1 kHz. Model 570: marked in 5 
kHz increments from 0-500 kHz, MHz markings for each band 
displayed, tuning rate typically 17 kHz per tuning knob turn. 

• Full Break-In * Full Band Coverage on 3, 5, 7, 14, 21 MHz 
Bands, 1 MHz on 28 MHz Band • 70 Watts Input • Total 
Solid-State * Receives SSB and CW * Receiver Sensitivity 1 

* Instant Band Change, No Tune-up * Offset Receiver 
Timing * 3-Position Selectivity * Adjustable Side tone Level 

• Linear Crystal-Mixed VFO« Overload Protection * Built-In 
AC Power Supply * Black & Gray Styling* HWD: b% 12&” 
■ 12", 15 l/ a lbs. * Matching Accessories 

THE RECEIVER. Double-Direct-Conversion. Easy 
Tuning. Just select the frequency and set the audio level. 
Excellent cross-modulation characteristics. Offset tuning so 
you can tune either side of zero beat to reduce QRM Front 
panel control selects one of 3 selectivity curves: 2.5 kHz 
for SSB reception, 1 kHz for normal CW. and 500 Hz for 
when the QRM gets rough Plus separate AF and RF 
controls, headphone jack, and built-in speaker. 

THE TRANSMITTER. Total solid-state. Push-pull Class 
C final amplifier. Individual low-pass filters are switched 
into the antenna line to reduce unwanted radiations, 
minimize TV1. No tune-up needed when changing 
frequencies or bands. And full break-in allows incoming 
signals to be heard between transmitted characters. 

Now CW is real conversation! 


THE VFO, Common to receiver and transmitter. 
Permeability tuned. Linear scale on model 570; 

5-5.5 MHz basic frequency is crystal-mixed to the desired 
frequency so bandspread and stability are the same on 
all bands (crystals included for 3,5, 7 t 14, 21 T and 
28-28.5 MHz segment of the 10 meter band). 

THE POWER SUPPLY. Built-in, AC operated, and 
regulated. Monitors current demand, shuts down 
automatically when necessary for protection. Lighted 
input current meter shows proper Drive setting. 

MATCHING ACCESSORIES. Model 277 Antenna 
Tuner/SWR Meter Model 670 Electronic Keyer, 6-50 
wpm, self-completing characters. Model 276 Calibrator 
for markers at every 25 and 100 kHz, Model 273 Crystal 
for 28.5-29 MHz. Model 1170 12 VDC Circuit Breaker 
for mobile operation of models 574 and 570. 


574 Century 21 Digital Transceiver $399.00 

570 Century 21 Non-Digital Transceiver $299.00 
277 Antenna Tuner/SWR Meter $ 85.00 

670 Century 21 Keyer $ 29.00 

276 Century 21 Calibrator $ 29.00 

273 Crystal for 28.5-29 MHz $ 5.00 

274 Digital Mod. Kit for Model 570 $ 90.00 

1170 DC Circuit Breaker $ 8. 75 


See both Century 21 surprises at your TEN-TEC dealer 
— or write for full details- 
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ns WHAT 

YOU 
GflN’T HE4R 
THAT MAKES 

YOUR 

QSOQ5 


The Frequency-Agile FL-1 is totally 
unique in that it will automatically 
scan the 280-3,000 Hz audio 
spectrum, and when sensing 
interfering heterodynes, CW or RTTY 
signals, rejects them up to 40 DBl 

NOTCH-MODE OPERATION 

During your SSB SSTV operations, the 
Frequency-Agile FL-1 AUTOMATI¬ 
CALLY scans, locks, and tracks inter¬ 
ference within the 280-3000 Hz. 
spectrum and in a second or two 
reduces QRM up to 40 dbl 
For CW/RTTY usage, fully 
INDEPENDENT control of bandwidth 


and center frequency provide 
rejection of interfering signals up to, 
of greater than 40 db. 

PEAK-MODE OPERATION 

The SSB SSTV operator using the fully 
INDEPENDENT controls of the FL-1 
can precisely tailor the audio re¬ 
sponse; reducing or eliminating ad¬ 
jacent channel splatter or SSTV QRM. 
The CW RTTY operator can adjust 
bandwidth down to 25 Hz rejecting 
virtually all interference to the 
desired signal Often, the 
AUTOMATIC and AFC features of the 
FL-1 are desirable when in this mode. 
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including Pfe-flaid 
Shiptung h full Ir.it a OR ;e 


• Mod® m England 

• Full t vpctf wcjranty 

• VISA ftfASlE&CHAGGE 
accented 


GENERAL SPECIFICATIONS 


•Size: 8"W ( 3"H 5,5"D 

• Requires 9-16 VDC from either 
internal battery or external supply 
(not included) 

• installs easily in your audio iine 
between your receiver and speaker 

• Highest quality construction - 2 
glass circuit boards, 8 IC.s, 6 
Transistors 8 Diodes. 2 LEDs. 


Dedicated to Excellence 



Technical 

Products 

Corp. 


(Eic i4we 
Importers of 
DATONG 
Fl-l*) 




COUNTS & DISPLAYS 
YOUR TURNS 


2 1*99.99 
I* One Hole 
y Panef Mount 
B • Handy Logging Area 
• Spinner Handle Available 
Case: 2 *4", shaft 

Model TC2: Skirl 2 1 /8' 
Knob T ‘5/8 
Model TC3; Skirt 3' . 

Knob 2 3/8 


PRICES 


Box 62 Birmingham, Michigan 48010 Telephone 313 588-2268 


THE PROFESSIONALS 


NEW 


MODEL 
CTR 2A 


500 MHz 
& 1 GHz 


fllOUEKv COUMTEK 


1 LIS to 

1 sec. 


■***.*!*» ^ 

“ , If, 


10 mv @ 
150 MHz 


fhn New Model CTR-2A Series Counter* &rfi designed And built to the highest standards 
lo fuff Hi tho ntiKfis of commercial communications, engineering lefts end serious HTtperl- 
memort. With an accuracy of * . GOODS (oven option) the CT Fb2A can handle the most 
critical measurements end is about half ihocost of nfhur commercial counters, 

II you need u reliable counter at an affordable price, the CTP 2 A is the answer, 


• BuiJt-in Pre-Amp 10 mv @ 150 MHz 

• 8 Digit .3" LED LMpljy 

* High Stability TCXO Time Base 

* Built-in VHI -UHF Premier 

• Automatic Up Placement 

* TCXO Std. Jt 2 Ppm 

500 MHz Kit CTR 2A 500K . . 

500 VIH7 Assembled CTR 2 A 500A 
1GH/ Kit CTR 2A 1000K 
IGHi Assembled CTR 2 A 1000A 


• Period Measurement (Optional) 

• Input Diode Protected 

• 12V-DC Operation (Optional] 
•Oven Controlled Crystal (Optional) 

± ,5 ppm 

• Selective Gate Times J & 1 sec. 


$249 95 
349 95 
399 95 
549 95 


OPTIONS 
02) Oven Crystal 
03) 43' + LED 
□ 4) 1 2 V DC 


$49 95 
10 00 
10.00 


05) 10 sec. Time Base $ b 00 
06) Period 15 00 

07) Handle TO 00 


PROBES 
Hi-Z 
SI 5.00 

• 

Low Pass 
$15,00 


□ AVIS ELECTRONICS 636 Sheridan D'., Tuna., N Y 14150 716 874 5848 


GRO TH- Type 


R. H. BAUMAN SALES 

P.O. Box 122, Itasca. III. 60143 


YOUR MARK II & MARK IV 

HEADQUARTERS' 


MARK M MARK IV 
2.5-WATT 4-WATT 

$229*5 

Phi Sniping Pius Stuppiq 

IN STOCK 

THEY WORK 
AS GOOD AS 
THEY LOOK! 




(312)848-6777 


im car Fie id 

OAK PARK ILL MUCM 




































F-700 

I-7 2-i 


I 7S0 




FM-2 

P *00 — 


II l! i 

-||^ CHO dia 

HC-2S/U 


HOLDER TYPES 


F-609 

- 721- 


FI-4 

- JP*— 


F-605 

— 721 — 


V) 


445 

I 

_L 

030 dm 


HCJJfU 


—IW- WO #• 


0»dn 


HC-177U 


HC^/U 
T 316 fnirn 


International 

Crystal Manufacturing Co., Inc. 
guarantees 

every crystal against detective 
materials and workmanship for 
an unlimited time, when used In 
oqulpment lor which they were 
specifically made. 


CRYSTAL TYPES 

(GP) for Genera! Purpose applications 
(CS) for Commercial equipment 
fHAl for High Accuracy close temperature 
tolerance requirements 

Internationa! Crystals are available from 70 
KHz to 160 MHz m a wide variety of holders 

WRITE FOR INFORMATION 


JNTERN AXIOM AlCRYSTAL MFC. CO., INC. 

10 North Lee Oklahoma City. Oklahoma 73102 

406/236-3741 


F605-SL 


p* 4 GO ■ 

■T 


i 149 

msji 


NC-lfi/U 


F-13 

— ,721 — 


T .316 


l 516 


* *86 - 
HC-13VU 
















MADISON 

ELECTRONICS SUPPLY, INC. 

isos mckinney Houston, texas 77002 

713/658-0286 Nltea 713/497-5683 


NEW! EXCITING! BREAKTHROUGH! 
DRAKE TR 7TRANSCEIVER & ACC. 



TR-r 

TR-7&DR-7 DIGITAL R/0 
PS-7 POWER SUPPLY 


$886.00 

$1072.00 

$166.00 


CALL FOR QUOTES ON: 

YAESU KENWOOD 

FT901 DM TS820S 

FT625 TS520S 

FT225 TR7400A 

ALDA, AMCOMM, ETO ALPHA 
TEMPO VHFONEPLUS 


OQ 

omm*j 

ANTENNAS 

MODEL OJA-146 


TWO METER AMATEUR BAND 146 148MHi 

- NO GROUND PLANE REQUIRED 

- USE FIXED, MOBILE, OR PORTABLE 

* 5(JB GAIN OVER ISOTROPIC IN most mobile 
APPLICATIONS 

* OVERALL LENGTH: LESS THAN 64 INCHES 

* COLLAPSIBLE TO 22 INCHES. MAY BE PACKED 
IN SUITCASE FOR THOSE OUT-OF-TOWN TRIPS 

* STEEL WHIP AND ADAPTER INCLUDED FOR 
MOBILE AND FIXED APPLICATIONS 

- VSWR: LESS THAN 1.2:1 

PRICE $29.95 UPS Prepaid 

220 MHz — $27.95 450 MHz — $27.95 


AMATEUR BEAMS — In slock — 

FINCO A62 6/2m $61.00 

TELREXTB5EM $395.00 


CALL FOR FAST QUOTES 
SPECIAL ORDERS WELCOME 


TERMS: All prrcas FOB Houston Prices su&itct lo change wiinout nonce 
AM Hems Guaranteed Some Hems subject to prior sals Send intlntheac for 
Amiietjf dealers price list fesas r«$fd«nl$ add la* Please add postage 
estimate 


KLM: Antennas. Unears, Accessories AH In Stock. FREE balun 
w/2 meter base antenna, 

BIRD 43 Wattmeter plus slugs, in stock, prepaid freight. 

BENCHER keyer peddles in slock .$39.95; chrome $49.95 

MIDLAND 23-136 dust meter, reads SWR and relative POWER 

handles 1 kW from 3^150 MHz..$21.95 

DRAKE TR-7....Call for Quote 

TELE-TOWER; 4Q* w/breakover ...... •, .. $299 

55 w/braakovar.....................,$399 

MICROWAVE MODULES..... .in stock 

F9FT TONNA antennas: 144/16 el. ....$55.95 

9/19OSCAR .............153,00 

JANEL Preamps......In stock 

TECHNICAL BOOKS: ARRL, Sams, TAB, Ti, Rider, Radio Pub , 

Cal I book, Cowan, TEPABCO, many others.call 

HAM X ROTOR (New Model} Turns 28 sq. ft, of antenna, List 

$325. In stock.Your Price $249 

CDE HAM-lll.........$129.00 

SWAN METERS: WM 6200 VHF Wattmeter.... $49.95 

SWR 3 Mobile ......,,... $9.95 

TELEX HEADSETS: ......in slock 

CETRON 5/2B ,. . .......... ■.».................. $27.95 

ADEL nibbling tool, $6.45: punch $3.50 

CABLE 5/32'. 6-strand, soft-drawn guy cable- For mast or light 
tower, 34 fool. 

8 EL DEN COAX CABLE: 9888 double Shield RGB toam Coax, 
100% braid, suitable for direct bury 39$ ft., 6237 RGB 21$ ft 
8214 RGB foam 25$ ft, 8440 6wire rotor cable 16$ It., 0210 72 
Ohm kw twinlead S19MOO ft., 8235 300 ohm kw Iwinlead 
$12/100 ft., Amphenol PL-259, sifverplated 59$, UG175 adapter 
19c PL-258 dbl female $1.00. BNC female chassis mount 59$ 
ea; MICRO RG-8/U same size as RG-59, 2 KW PEP d 30 MHz 
16$ ft- 

B EL DEN 14 gauge cop, stranded antenna wire.$5/100 ft, 

TIMES 1/2* foam hardline 60$/ft,_ connectors $15 ea. 

KESTERSOLDER 1 lb, 6O/40 r .062...$6.50 

LEADER — Amateur Test Equip. — 10% off list. 

MALLORY 2.5A/lO0OPlVepo*y diode,.....,,.. 19$ea. 

.001 MFD 20KV CAP...... *1.95 

GE receiving lube*,.*...50% off list 

GEG146B. 8950 ...... $7.95 ea. 

THIS MONTH r S SPECIAL 
BEARCAT 210.$249 


SAY Electronic Power Supplies 

Completely Regulated 13,8 to 20 volts dc. variable. 
Separate volt and amp meters. Dual protection against 
over voltage and over current. 

4amp $58,95 

8 amp.$109.95 

20 amp. $159.95 


16 ELEMENTS — F9FT — 144 MHz 


144/146 MHz 
17.8 dBi 
50 ohms 
length 6.4 m. 


The 'Tonna' You've been 
hearing about 

SWR s1.2:1 
Wt. 4.4 kg. 
Horiz./Vert. 


length 6.4 m. F/B ratio 22 dB 

Side lobe attenuation >60 dB 
Horizontal aperture 2x16°(-3dB> 
Vertical aperture 2x17°(-3dB) 

$55.95 


MADISON 

ELECTRONICS SUPPLY, INC. 


isos mckinney 

713/658-0268 


HOUSTON, TEXAS 77002 
Nitos 713/497-5683 


august 1978 
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flea 



market 



RATES Non-commercial ads 10c per 
word; commercial ads 60c per word both 
payable In advance. No cash discounts or 
agency commissions allowed. 

HAMFESTS Sponsored by non-profit 
organizations receive one free Flea Market 
ad (subject to our editing). Repeat inser¬ 
tions of hamfest ads pay the non¬ 
commercial rate. 

COPY No special layout or ar¬ 
rangements available. Material should be 
typewritten or clearly printed (not all 
capitals) and must include full name and 
address. We reserve the right to reject un¬ 
suitable copy. Ham Radio cannot check 
each advertiser and thus cannot be held 
responsible for claims made. Liability for 
correctness of material limited to cor¬ 
rected ad in next available issue 

DEADLINE 15th of second preceding 
month. 

SEND MATERIAL TO: Flea Market, Ham 
Radio, Greenville, N.H. 03048. 


CREATIVE QSL CARDS - New designs. Send 50c, 
receive catalog, samples. WILKINS CREATIVE PRINT¬ 
ING, Box 787-2, Atascadero, CA 93422. 

ELECTRONIC BARGAINS, CLOSEOUTS, SURPLUS! 

Parts, equipment, stereo, industrial, educational. Amaz¬ 
ing values! Fascinating items unavailable in stores or 
catalogs anywhere. Unusual FREE catalog. ETCO-012, 
Box 762, Plattsburgh, N.Y. 12901. SURPLUS WANTED. 

CUSTOM printed and photo QSL’s, very economical; free 
samples. Stamp appreciated. Stu, K2RPZ, Box 412, 
Rocky Point, NY 11778. (516) 744-6260. 

TELETYPE EQUIPMENT for beginners and experienced 
operators. RTTY machines, parts, supplies. Beginner’s 
special: Model 15 Printer and demodulator $139.00. 
Dozen black ribbons $6.50; case 40 rolls 11/16 perf. tape 
$17.50 FOB. Atlantic Surplus Sales, 3730 Nautilus Ave., 
Brooklyn, N. Y. 11224. Tel: (212) 372-0349. 

THE “CADILLAC” of QSL’s! Samples: $1.00 (Refun¬ 
dable) — W5YI, Box # 11 71 - D; Garland, 
Texas 75040. 


Foreign Subscription Agents 
for Ham Radio Magazine 

Ham Radio Austria 

Karin Ueber 

Posttach 2454 

Ham Radio Holland 

MRL Ectronlcs 

Postbus 88 

D-7850 Loerrach 

West Germany 

NL 2204 Delft 

Holland 

Ham Radio Belgium 
Stereohouse 
Brusselsesteenweg 416 

B-9218 Gent 

Belgium 

Ham Radio Italy 

STE, Via Maniago 15 

1-201 34 Milano 

Italy 

Ham Radio Canada 

Box 114. Goderich 

Ontario, Canada N7A 3Y5 

Ham Radio Europe 

Box 444 

S-194 04 Upplands Vasby 
Sweden 

Ham Radio Switzerland 

Karin Ueber 

Postfach 2454 

D-7850 Loerrach 

West Germany 

Ham Radio France 

Christiane Michel 

F-89117 Parly 

France 

Ham Radio UK 

P.O. Box 63, Harrow 
Middlesex HA3 6HS, 

England 

Ham Radio Germany 

Karin Ueber 

Poatfach 2454 

D-7850 Loerrach 

West Germany 

Holland Radio 

143 Greenway 

Greenside, Johannesburg 
Republic of South Africa 


TELETYPEWRITER PARTS, gears, manuals, supplies, 
tools, toroids. SASE list. Typetronics, Box 8873, Ft. 
Lauderdale, FL. 33310. N4TT Buy parts, late machines. 

EXCLUSIVELY HAM TELETYPE 24th year, RTTY Journal, 
articles, news, DX, VHF, classified ads. Sample 35c. 
$3.50 per year. 1155 Arden Drive, Encinitas, Calif. 92024. 

MANUALS for most ham gear made 1937/1970. Send 
only 25c coin for list of manuals, postpaid. HI, Inc., Box 
H864, Council Bluffs, Iowa 51501. 

QSL FORWARDING SERVICE — 30 cards per dollar. 
Write: QSL Express, 30 Lockwood Lane, West Chester, 
PA. 19380. 

HAM RADIO HORIZONS, a super new magazine for the 
Beginner, the Novice and anyone interested in Amateur 
Radio ... What it’s all about, How to get started, The fun 
of ham radio. It’s all here and just $10.00 per year. 
HURRY! HURRY! Ham Radio HOIRZONS, Greenville, NH 
03048. 

MOBILE IGNITION SHIELDING provides more range 
with no noise. Available most engines. Many other sup¬ 
pression accessories. Literature, Estes Engineering, 930 
Marine Dr., Port Angeles, WA 93862. 

HAPPY BIRTHDAY! Now ten years fighting TVI. The RSO 
low pass filter. For brochure write: Taylor Communica¬ 
tions Manufacturing Company, Box 126, Agincourt, 
Ontario, Canada MIS 3B4. 

DRAKE B LINE: T4XB, R4B, MS-4, AC-4 PS; Mint, with 
manuals. Sell as complete station only, $750 firm. Prefer 
you examine and pick up, but will ship your cost. Jim 
Gray, W1XU, P.O. Box 186, Peterborough, N.H. 03458, or 
603-924-6759 evenings. 

WANTEO: Davco DR-30 receiver, working or not. Please 
state price and condition in first letter. Also interested in 
accessory power supply/speaker unit for the DR-30. Jim 
Fisk, W1 HR, 25 Main Street, Greenville, N.H. 03048. 

WANTED: HF Transmitter, Drake preferred. Paul, 
WA3JXX, 3535 California Ave., Pgh., PA 15212. 

HQ-140XA MINT 100KC Cal $100. HT-32A New Tubes 
$150. DenTron 80-10AT Tuner $45. Half Done Accu- 
Memory $15. Power Tubes 4-400, 4CX 250, 4X150, 2C39, 
Etc. 455 Kc Panoramic display $40. B&K 2050 rf sig gen 
new $50. Motor Driven Roller Inductor $20. Stephen 
Johnson, N2FT, 2011 Ferry Ave., Apt. 1-2, Camden, NJ 
08104. (609)962-8418. 

ATRONICS Code Reader, Model CR101, mint condition. 
First certified check or M.O. $140 takes it. WD8MRC, 
3960 N.M. — 30, Gladwin, Michigan 48624. 

CERTIFICATE for proven two-way radio contacts with 
Amateurs in all ten USA call areas. Award suitable to 
frame and proven achievements added on request. SASE 
brings TAD data sheet from W6LS, 2814 Empire, Bur¬ 
bank, CA 91504. 

CANADIANS: 1,000,000 surplus electronic parts. Hun¬ 
dreds of fantastic bargains! Good deals on Yaesu & 
Icom. Free catalog. ETCO-HR, 183G Hymus Blvd., Pointe 
Claire, Quebec H9R 1E9. 

UNLIMITED VHF/UHF EQUIPMENT Is at Radios 
UNIimited. From transverters to specialized 
transceivers, from mobile whips to E-M-E arrays. Plus all 
accessories. Authorized dealer for top manufacturers. 
(Also all your needs from 160 to 10) RUN in, write or 
phone — Radios UNIimited, 1760 Easton Avenue, 
Somerset, New Jersey 08873,201-469-4599 — Hours 1 to 
8 Mon-Fri; 10 to 8 Sat. 

THE NEW RTTY Beginners Handbook now available, Box 
RY, Cardiff, CA 92024 $4.50 postpaid. 

HP-434A calorimeter, complete with cabinet, book. Inop¬ 
erative $130. Alden RJ4 19" weather-FAX machine, com¬ 
plete; cheaper than replacement parts, $85. 30-300 MHz 
commercial antenna preamp (3 bands remotely 
switched) transistor with separate power supplies for 
each amplifier $80. SELLERS, 4002 Columbus, Norfolk, 
VA 23504. 

BUY-SELL-TRADE. Send $1.00 for catalog. Give name, 
address and call letters. Complete stock of major brands 
new and reconditioned equipment. Call for best deals. 
We buy Collins, Drake, Swan, etc. SSB & FM. Associated 
Radio, 8012 Conser, Overland Park, KS 66204. 
913-381-5900. 

TELONIC Slim Lowpass filter, 0.4 dB at 450 MHz; $11 
2/$20 prepaid. Accurate 29.9 dB coupling signal sampler 
at 432 MHz, use two for FWD/REF power. Like 
micromatch 313N, 300-2000 MHz. $15 each prepaid with 
data sheets. SELLERS, 4002 Columbus, Norfolk, VA 
23504. 

VFO WANTED. Prefer 5.0 to 5.5 me. Stable, attractive, 
repairable. Yost, 70 Mt. Pleasant, Stratford, CT 06497. 


NEW ITEMS 


Sigma Relay — Factory 
new 18 ohm coil. 6 Vdc 
nominal coil voltage @ 60 
mA. S.P.D.T. 3 amp con¬ 
tacts 115 Vac or 28 Vdc 
rating. We find this relay 
will pull-in as low as 1.5 
volts. Areal jewel. 



$1.25 ea. 


SMOKE DETECTOR 

< Protect your family — 

^home — and business. 

These U.L. Approved, ALL 
\ METAL units were remov¬ 

ed from large apartment complex being 
torn down. 115 Volt AC input. Sensitivity 
to smoke is 2 % per ft. max. Paint may 
be scratched but ail units tested before 
shipment. Buy now —■ Don’t delay 
longer. $8.95 ea. ppd. 

Transformer; 115V AC Primary, Secon¬ 
dary 17-0-17V @ 7 Amps. We tested 
and find good for 10 Amps intermittent 
duty. Ideal for 2M rigs! $8.00 ea. ppd. 

High-gain 8 watt Qj> 
audio amp. 20 mV will 
drive it to 8 watts out. 

Rectifiers and filter 
cap on the board. 

Size approx. 3" x 4" x 3" high. All you 
need is 24-0-24 volts ac. Of course we 
supply schematic. $3.25 ppd. 


S0239 Coax Fittings. 

.... 50c 63. 

PL259 Coax Fittings. 

.... 50c 63. 

88 mHy unpotted toroids 

5 for $3.50 


400 MW Zener diodes. Factory new — 
full leads. All 5% 3.3 volts, 5.1 volts, 
9.1 volts, 11 volts. 

10c ea. or 100 for $8.00 

1N914-1N4148 Type diodes — full 
leads. 10c ea. or 100 for $8.00 


Mini-Toggle. DPDT Cutler- 
Hammer wire-wrap terminals but 
can also be soldered. Gold plated. 
A very high quality unit. Hard¬ 
ware supplied. $1.50 ea. ppd. 


Computer Grade Capacitor. 5100 
mfd @ 50 volts. Size: 2 " dia. x 
2-1/4" high. $1.90 ea. ppd. 




MA1003 Clock Module 


$18.95 


ALL ITEMS PPD USA 
SEND STAMP FOR LIST OF BARGAINS 
PA RESIDENTS ADD 6% SALES TAX 
FONE 412-863*7006 



u 1/Electronics 


12690 ROUTE 30 
NORTH HUNTINGDON, PA. 15642 


More Details? CHECK-OFF Page 126 
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GEM-QUAD FIBREGLASS 

ANTENNA FOR 10, 15, and 20 METERS 


flea market 


L*t 

L » 1 ■ -fr 
L H ! 4 I ft 
7flfl5 
TSiJi 
7 fl t J! 
70QS 
7V t Z 
7fl l ft 
7? 3 OIM 
72 3 TfH 


Two Elements $139-00 
E xt ra EI em e n ts $99,00 

Price is F.O.B. Transcona 

INCLUDES U-S.Customs 
Duty 

v JK KIT COMPLETE WITH 
Ml h ‘SPIDER 
\fi' ‘ARMS 
M v ‘WIRE 

H \\ *BALUN KIT 
ri" ‘BOOM WHERE 

NEEDED 

WINNER OF MANITOBA 
DESIGN INSTITUTE 
AWARD OF EXCELLENCE 

Huy two elements unit 1 — a third c tnd 
fourth may be added later with little 
effort. 

Enjoy up to S db forward gain on DA , 
with a 25 dh back to front ratio and 
excellent side discrimination , 

Get maximum structural strength with 
low weight. using r/ur " Tritletic" 


ELECTRONIC EQUIPMENT HOTHNE is a new classified 
advertising news PM (or for buying and selling proles 
sion a L industrial, and surplus electronic equip men I 
Subscriptions StVyq.if ads S0c/word P republican on of 
tor Si oft subscriptions and 20% off all ads postmarked 
by October 1, 1978 Electronic Equipment Hotline. P.0. 
Boa A768. Panorama City, CA 91A02 


X-Y FUNCTION 

tOK linkar kits 

S 


toggle switch W 40 Q 3 


LORAN C RF front end 8 Preamp boards See 73, May 
1978, SA5E: R W. Burhans. 161 Grosvenor Si. Airiens. 
OH4S701 


P (C Qift I'tftNEl 
MOUNT 1*IWI 
SWITCH SPIT 
♦ 1.0 I a - * H 


WANTEOr Hallicrafter SX115 and Meath CWfSSB hlters 
Andre, VE2BBT 456 Roule 138. St Augustin. Quebec 
Canada GOA 3Ef' 


1000 P|V 1 amp 


PQRTA PAK ihe accessory Ihal makes your mobile fealty 
portable J6? 50 and S88 00 Dealer Inquires invited P O. 
Box 67. Somers. Wise 53171 


iiiadn 

24 (if** 
3SC.MA 
7S0MA 
| Cr’fHJM* 


I CUtJtJL" fi'ip 
7; »iu. 


lOnor i v 
BceaPi v 
nrQQQP l v 
eooDPi v 


RTTV — NS-i A PLL demodulator W ft 124 95 ppd Price 
advance effective Sepl 1st SASE lor info Nal Stinnelle 
Electronics, Tavares, FL 32778 


HAM RADIO HORIZONS, a super new magazine for the 
Beginner; the Novice and anyone interested In Amateur 
Radio.,. What It s all aboui. How to get siariad, The lun 
of ham radio, it's ail here and iust $10 00 per year 
HURRY 1 HURRY' Ham Radio HOIRZONS, Greenville, NH 
03048 


.'Hie ♦ chip ♦ 
4,000 ,70 4027 . AS 

*001 .20 *&rr< - ?S 

4 002 .20 40 30 .*0 

40Q6 1.10 *0 33 1 , H 

4007 ,25 4034 ,94 

VD0B ,MS 4040 1.15 

40II .20 4042 ,75 

40 I 2 .20 404 3 ,B5 

40 3 3 -40 4044 .05 

*014 .90 «049 ,30 

40|S ,90 4050 ,50 

*0 | A , 35 4 04«- ,90 

4017 1,10 *00* .45 

40 IS 1,23 400V .40 

4010 „ 70 407 3 , 70 

40.'H .70 *0 7a .20 

*071 I.ID tSI# 1.00 
*023 ,20 4S2W ,»fi 

4073 ,30 


VARIABLE Fr*( R ftuPPL< 


FREE CATALOG of new merchandise Resistors, 
capacitors. IC“*, semiconductors, and more Send to: 
Key Electronics Box 3506H. Schenectady. New York 
12303 


WANTED: Measurements 59 grid dipper Also Interested 
in HF and UHF tuning heads Jim Fisk. WtHR, Ham 
Radio. Greenville. NH 03049 


arms 


GEM QUAD PRODUCTS LTD 

Box 53 

Transcona Manitoba 
Canada R2C 225 
Tel. (204) 866 3338 


B&K TEST EQUIPMENT Free catalog. Free shipping 
Dinosaur discounts Spacebon-CH, 948 prospect. Elm 
hurst, IL6C126 


T,TONE PAD HOUSING 
BLACK priLY *l,7S 


MOTOROLA HT220. HT200; and Pageboy service and 
modifications performed at reasonable rates WA4FRV 
(804) 320-4439. evenings 


BO ohm COAX 


AUTHORIZED DEALER for DanTron. KLM Larsen, Bear 
cat, etc . Big Catalog 201 982 4695 Nur Aid Electronics 
61 BeHol Road, Rmgwood, N,J, 07456, 


CONNECTORS 


RECONDITIONED TEST EQUIPMENT tor sale Catalog 

V50 Walter, 2697 Nickel, San Pablo. Ca 94806 


&h. r/UH(='» 

U0 7 7 JO * 7.S0 


TELETYPEWRITER PARTS WANTED: for ail machines 
manufactured by Kl (onset) midi Corp. Teletype Corp 
and Mite Any quantity, top prices paid send list for my 
quote Phil Rickson, W4LNW, Ht 6 Sox 1103G2, 
Brookaville. FI 33512 


''. '-FABh “i 
ur> i*VU 13. 7ft 


"U f r/UHF-M 

14.23 UC>M4U l*.2ft 


4CX150 4CX1000 4-65 4-250 

4CX250 4CX1500 4125A 4-400 

4CX300A 4CX3000 4-1000 

4CX350A 4CX5000 304TL 

4CX 10,000 
5CX1500 

Other tube, end Klystrons alho wanted. 

See Ijm month for other items .iv.r!I.it)lr 

The Ted Dames Company 

308 Hrckory St, Arlington, N.J. 07032 
(201) 998 4246 Evenings (20U 9988475 


VERY Indenesi-lngf Next 3 issues 41 "The Ham Trader . 
Sycamore. IL60178 

QSL CARDS 500410 400 illustrations, sample Bowman 
Printing, Oepl HR, 743 Harvard. SI Lams, MO 63130 

HOME BREWERS: Stamp brings component IIBI CPQ 
Surplus. Box 1fi9, Braintree, Mass. 02164 

WE MAY NOT HAVE a loll tree number. t>u! we II Save 
you more $$$ in the long runl This month's special GDE 
Ham-111 Heavy-Duly rotor lor only Si 14 95, prepaid 
anywhere in the Continental United States! We are also 
faclory aulhorired dealers for Yaesu, Drake, Kenwood, 
Ten Tec, ICGM DenTrOh. and many mom For the beat 
deal around on fhe HF or VHF gear of your choice, wrilo 
or call us today lor our low quole Try our personal, 
friendly Hoosier service and become one ol Our many 
happy and ftatishod customers HOOSlER ELEC¬ 
TRONICS, PO Bon 2001. Terre Hauie. Indiana 47602 
|R121 2381456 

WANTED - Mi lien I Is 455 kc and 1600 kc - *61455 
*61160 several needed Also schema!ic lor Misers 
Dream Rec Owen Laughlin, 13-10 Pinecrest Dr, Fern- 
dale. Ml 48220 


SU-219 ^ 

PL-259 65C 

In 5 6.0(1 HIX. MATCH 


MJE305S 


TEST EQUIPMENT 


200 EAat H,9V 
1000 EACH 5 7. 'r r , 


All i-qutpmnoT hstnet «S □pprafidn^l rlild 
uncoudLiton.iiH r uuarafiTrt'd Main y ba * -i noi 
■-.itiM irM Pnir'. liftlnd ,ir> FOti Momoc 

HP IflJB 450k H7 qcn pur scope S2I5 

HPI70A1USMN0) 30m Hi Scope*■ with 
reg horiz* dual trace veri plugs 4/5 
H P 3 7SA SOm H i scope with rep 
tiorn.dudJ irate vert plugs ^5 

Quanfech 303 Wave Anal . .... . 445 

Ttk36S Dual beam lOmH* scopi* 

Jess plug ms 13 senes ) .... 625 

TekSGS SOAAHj qen pur scope less 

pIuyin . . 4i5 

URM2S Stand Sig Gen 3 Ok Hi SOMHi 

calibaltn . .. 22S 

F li i campkHt- lisiol all tcsi equipmenl 
vrui siampni. simi antir fswi fiwelopi 

GRAY Electronics 

P O Box 941. Monroe, Mrch 48161 

..ring mused test equipmrni 


./ ohm 
FiVE WATT 

ftrsisroR 


JU*6fl mo LLD5 

2 u € A rofl t 1 ,00 

100 rop 


AUTHORIZED DISTRIBUTOR F9FT Antennas. 
Microwave Modules, Rfw Prooucls new tandem roflec 
lor, 19 efement, 432 MHj Ypgi Radio Clinic - N2MB 
(formerly WA20ITI 212 327 4952 


Marlin P Jones & Associates 

PO BOX 9023 

Riviera Beach, Florioa 33404 

(305)848 8236 


ANTENNA All ham bands (80 thru Id) S25 postpaid 
U S A |CA residents add 11 50 sales Tax) Rudy Piak, P.G 
Bos 968, San Marc-os, CA 92069 


F i a fffSlPfYJS ATT 1 i\ mitn 

ux. i visa Arrmd? 

AH' iJ.CV f('f putpfus UMPfP HlT jo 
USA 'RPflCS AIV M r l'V WimW 
renffii^ i'ifpi-RS mASi aiuv 
SUtFKV'fl FYSTAi’.f 


SCANA0APTER scan up to 10 channels of any 
recoiverJiransceiver, variable scan rale, manual advance, 
and 7 segment readout Only £29,95 wired Puiao genera 
tors, high gam instrument amps, more Free llleralure 
Tek Devices. Box 19T54. Honolulu^ HI 9661 7 


More Details? CHECK-OFF Page 126 
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CALL TOLL FREE 


1 - 800 - 228-4097 

Communications Center 

443 N 48th Street I 

Lincoln, Nebraska 68504 I 

In Nebraska Call (402J466-8402 I 


Antenna 


1 - 800 - 634-6227 

Communications Center 

West 

1072 N. Rancho Drive 
Las Vegas, Nevada 89106 
In Nevada Call (702)647-3114 


18HT 


Sale! 


HY-GAIN 


CUSHCRAFT^ 

ATB-34 

Regular Special 


TH6-DXX 

TH3-MK3 

Hy-Quad 

TH3-Jr. 

18 HT 
14AVQ/WB 
18AVT/WB 
203 
205 
208 
214 


Classic 33 
Classic 36 
TA-33 
TA-36 
TA-33 Jr. 
TA-40KR 


ATB-34 

ARX-2 

A147-20T 

A144-10T 

A144-20T 


4BTV 
RM-75 
RM-75s 
G 6-144-A 


Super Thunderbird 

$249.95 

$209.95 

3 ele. 10, 15, 20 Mtr. beam 

199.95 

169.95 

2 ele. Quad 10, 15, 20 Mtr. 

219.95 

189.95 

3 ele. 10, 15, 20 Mtr. beam 

144.50 

129.95 

Hy-Tower 10-80 Mtr. Vertical 

279.95 

239.95 

10-40 Mtr. Trap Vertical 

67.00 

57.00 

10-80 Mtr. Trap Vertical 

97.00 

84.95 

3 ele. 2 Mtr. beam 

12.95 


5 ele. 2 Mtr. beam 

16.95 


8 ele. 2 Mtr. beam 

19.95 


14 ele. 2 Mtr. beam 

26.95 


MOSLEY 

3 ele. 10 f 15, 20 Mtr. beam 

232.50 

189.95 

6 ele. 10, 15, 20 Mtr. beam 

310.65 

249.95 

3 ele. 10, 15, 20 Mtr. beam 

206.50 

169.95 

6 ele. 10, 15, 20 Mtr. beam 

335.25 

279.95 

3 ele. 10, 15, 20 Mtr. beam 

151.85 

129.95 

40 Mtr. add on 

92.25 

74.95 

CUSHCRAFT 

4 ele. 10, 15, 20 Mtr. beam 

259.95 

209.95 

2 Mtr. Ringo Ranger 

36.95 

32.95 

2 Mtr. Twist 

59.95 

52.95 

10 ele. Twist 2 Mtr. 

39.95 

32.95 

20 ele. Twist 2 Mtr. 

59.95 

52.95 

HUSTLER 

10-40 Mtr. Trap Vertical 

99.95 

82.95 

75 Meter Resonator 

15.50 

13.50 

75 Meter Super Resonator 

30.00 

26.50 

6 db. 2 Mtr. Base Colinear 

67.55 

57.95 

WILSON 

5 ele. 10, 15, 20 Mtr. beam 

274.95 

239.95 

4 ele. 10, 15, 20 Mtr. beam 

219.95 

189.95 


CDE ROTORS 

Ham III $125.00 

T2X Tail Twister $249.00 
CD-44 $105.00 







' • - > T-V”' 

- ’ TRAP 

mmil 

MOSLEY CL-36 


RINGO 

RANGER 


4BTV 


We carry all major brands of ham radios 



-| 


AT DISCOUNT PRICES 

■[master charge] 

1 Bank AMf RiCAR d 

Yaesu 

— Kenwood — Drake — ICOM— Dentron — 

L_ 

1 

Ten-Tec — 

Swan — Tempo — Midland — E.T.O. — Wilson 
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Would You 

Like to 
Become One 
of the Hams 
at Heath? 

For over two decades now, Heathkit 
amateur radio products have held 
a well-earned reputation for high 
quality at low cost, with service¬ 
ability built into the design. That 
reputation has been earned be¬ 
cause every Heathkit amateur ra¬ 
dio product is designed by RF 
engineers who are active in all 
facets of amateur radio. They know 
and understand the ham’s need 
for high performance at afford¬ 
able prices. 

If you’re a communications 
equipment design engineer, we 
have a rare opportunity for you 
to take on project responsibility 
designing major amateur radio 
products for your fellow hams. 
Along with good salary and bene¬ 
fits, it’s a personally rewarding job. 

Ask any Heath Communications 
Group engineer...there’s nothing 
quite like the satisfaction of 
having designed a piece of equip¬ 
ment that you know is being used 
by amateurs throughout the world. 

If you’d like to become a member 
of our amateur radio design team, 
if you’d like to have the satisfac¬ 
tion of knowing you designed 
the rig that the OM on the other 
end of the QSO is so proud of - 
if you’d like to become one of the 
hams at Heath - then we’d like 
you to contact us. We’re looking 
for graduate EE’s who have spe¬ 
cialized in HF and VHF Communi¬ 
cations equipment design, with 
from one to four years of practical, 
proven design experience behind 
them. If this is the kind of oppor¬ 
tunity you’ve been looking for, 
send your resume and salary his¬ 
tory to Ken Smith, Professional 
Employment, at: 

HEATH COMPANY 

BENTON HARBOR, MICHIGAN 49022 


HEATH 


Schlumberger 


An Equal Opportunity Employer MlF 
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flea market 


RECEIVE PARTS LISTS regularly for$4/yr. Surplus Parts, 
P.O. Box 7057, Norfolk, VA 23509. 


WANT UP-TO-DATE fNFORMATfON? Radio-Hobby 1st 
Newsletter issued every 2 weeks. Only $5.00 year. W5YI, 
Box 1171-D, Garland, Texas 75040. 


EZ deals are the best! Try me and see for Yaesu, Drake, 
KLM, Swan, Cushcraft, DenTron, VHF Eng, ICOM, CDE, 
Hustler, Wilson and more. Call, see or write WCEZ, Bob 
Smith Electronics, RFD 3, Hwy 169 & 7, Fort Dodge, IA 
50501.(515)576-3886. 


TRAVEL-PAK QSL KIT — Send call and 25e, receive your 
call sample kit in return. Samco, Box 203, Wynantskill, 
NY 12198. 


THE MEASUREMENT SHOP has used/reconditioned 
test equipment at sensible prices; catalog. 2 West 22nd 
St., Baltimore, MD 21218. 


RADIO MUSEUM NOW OPEN. Free admission, 15,000 
pieces of equipment from 1850 telegraph instruments to 
amateur and commercial transmitters of the 1920s. Ama¬ 
teur station W2AN. Write for information: Antique Wire¬ 
less Assn., Main St., Holcomb, NY 14469. 


AMATEUR MICROPROCESSOR EXPERIMENTERS: 10 

MHz ± 20 ppm Coldweld crystals. 1 ppm/yr. 32 pF. C 0 6 
pF. $4.25 ea. postpaid. Savoy Electronics, Inc., P.O. Box 
5727, Ft. Lauderdale, FL 33310. 305-563-1333. 


Coming Events 

ALASKA: ARRL Convention, Anchorage. August 26, 27. 
Write: ARRL Alaska Convention 78, Anchorage ARC, PO 
Box 1987, Anchorage, AK 99510. 


WIMU (Wyoming, Idaho, Montana, Utah) The 46th Annual 
WIMU Hamfest is scheduled for August 4, 5, and 6,1978 
at Mack’s Inn, Idaho; 25 miles South of West 
Yellowstone, Montana. Talk-in 146.34/94 and 3935. Ad¬ 
vance registration: $6.00 for adults and $2.00 for 
children, before July 25th, 1978. Late/regular registra¬ 
tion: $7.00 and $2.50. SPECIAL PRIZE DRAWING FOR 
PRE-REGISTRATION. Please send pre-registration to: 
WIMU Hamfest, 3645 Vaughn Street, Idaho Falls, Idaho 
83401. Phone (208) 522-9568. 


ILLINOIS: Fox River Radio League Hamfest Sunday, 
August 27, 1978 Kane County Fairgrounds Exhibition 
Hall, St. Charles. 8:00 AM - 5:00 PM. Commercial exhibits 
& sales, used equipment market, raffle drawing; 1st 
prize: Kenwood TS-520 S Transceiver; 2nd prize: Midland 
13-500 Transceiver. Door prizes. Motorhome camping. 
Admission — Raffle Tickets: $1.50 advance; $2.00 gate. 
For information & Tickets Contact: Don Berridge 
WB9PAC — 2303 Deerfield Way, Geneva, IL 60134. 
Telephone: (312) 232-0093. Talk-in frequency — 146.94 
Simplex (7:00 AM to 3:00 PM). 


NEW JERSEY — The 550 Amateur Radio Club annual 
flea market Saturday, August 26, 1978 9:00 AM to 5:00 
PM American Legion Hall, Oak Street, Oakland, NJ. Ad¬ 
mission $1.00, tables $3.00, tailgate $2.00. Talk-in 
WR2AHD 147.49/146.49 or simplex 146.52. Dealers in¬ 
vited. Refreshments. For information or table reserva¬ 
tions, write 550 ARC, P.O. Box 364, Oakland, NJ 07436, 
attention Mark Kirschner — WA2HLE(201) 337-3259. 


IOWA: 75 Meter Net's annual Potluck picnic and hamfest 
Sunday, August 20, Riverside Park, Marshalltown. 
Awards and prizes. Lovelle Pedersen, WB0JFF Sec. 


INDIANA: The Delaware Amateur Radio Assocation 
hamfest 8:00 AM until 5:00 PM., Saturday, August 12, 
Springwater Park, east of Muncie on Country Club Road. 
Hourly prize drawings from 10:00 AM until 4:00 PM, 
grand prize drawing at 4:00 PM. Flea market/no charge. 
Talk-in on 146.25-.85 or 146.52 simplex. Tickets $1.50 ad¬ 
vance, $2.00 gate. Send check and SASE to: P.O. Box 
3021, Muncie, IN 47302. 


SPECIAL EVENT: Miss America Pageant, Atlantic City, 
N.J. Station K2BR. Dates: Sept. 1 to 10,1978; Approx, fre¬ 
quencies: CW: 3555, 7055, 14055, 21055; Phone: 3935, 
7235, 14280, 21380; Novice: 3730, 7130, 21130. QSL to 
K2BR. Operation from Atlantic City Convention Hall. 
Traffic to and from Contestants will be welcome. This 
station is sponsored by the Southern Counties Amateur 
Radio Association. 


MICHIGAN: Hamfest! Aug. 6, Saline Fairgrounds — 
table and trunk sales, food, prizes. Talk-in 146.37/97 and 
146.52. General info, advance tickets, table reservations 
— write Arrow, Box 1572, Ann Arbor, Ml 48106. 


DIPOLE HEADQUARTERS 


Famous “W2AU” Baiun 



MODEL 1:1 
MODEL 4:1 


* 14 95 





lUMUS MU 2 K« PfP AM THIN SOWS. Broad Btndtd 3 to 40 Me 
NUTS TY1 noiUMS 5/ KWucjm Com line Htdiaimn 
MW AU STAIMUSS SHU HAROWAK. 50239 Double Plated 
IMM0VIS fit RATIO By Retfucini Cojt line Pick Up 
REFUGES CENTER INSOUTOR. Antenna Pull ol Over 600 lbs. 

BUILT-IN IIBHTNIM ARRESTER. Helps Protect Baiun - Could Also Save 
Your Valuable Gear 

aimriN NANB-UP HOOK Ideal For Inverted Vees Multi Band Antennas, 
Dipoles. Beam and Buads 

MINIMUM ORDER 

MO 00 

CABLE 

au FOAM, hi density braid, SC ..$11.98 

■U FOAM, hi density braid. 100 7 . .... *2-00 

RQMA/U, branded cantor. 100\. I-M 

SQM, 2 ft. W/PL259 on aach and.. .. 3.08 

ROM, 3 ft. W/PL258 on aach and. 3.36 

ROM, 5 ft. W/PL259 on each and. 3.68 

ROM, 12 ft. W/PL259 on each end. 4.4$ 

ROM. 50 ft W/PL259 on each end. 7.84 

QUY WIRE, iteel/pFaatlC, 100 ff. . «.»6 

COPPER WIRE 

#14 STRANDED 100 / spool.$8.88 

#14 SOLID, enameled. 100' spool. 8.98 

INSULATORS 

AIRPLANE style, porcelain In*., wt. .2 lb. .. .2/8 .88 

DOO BONE style, porcelain ins., wt. .2 lb.3/ 1.28 

NAIL KNOB style, stand off Ina., wt. . 3 lb.4/1.20 

HY QAIN #155 center insulator, wt. 1.5 lb. 5.88 

HY OAIN Cycolac end ina. pair, wt. 1 lb. 3.88 

MOBLEY dipole center insulator, wt. 1 lb. 4.28 

CONNECTORS and ADAPTORS 

PL258, UHF male conn.2 lor $1.58 

80238, UHF female, chaa. mtg...89 

UQ175, Adapts ROSS to PL258. 2 (or Jt 

UG178, Adapts RG5B to PL 258 ..2 (or .89 

PL259, UHF double female .99 

DM-8P, UHF double male conn. 1.99 

M389, 90 deg. UHF elbow conn ... ZlD 

UQ8BU, BNC male for RG5fl. 1.49 

1094, BNC tomato chaaais mtg.99 

M389, UHF "T" connector . 2.10 

UQ2S8, Adapts UHF female to BNC male . 2.99 

U0273, Adapts BNC female to UHF male... 1.89 



SPECTR0NICS 




1009 Garfield St. Oth Park. Illinol t 60304 

(312) 848-6777 


SYNTHESIZERS 


We have the worlds largest selec¬ 
tion of synthesizers for receivers, 
transmitters and transceivers. For 
complete details see our 1/3 page 
ad in the April 1976 issue of this 
magazine or call or write for addi¬ 
tional information. Phone orders 
accepted between 9 AM and 4 PM 
EDT. (212) 468-2720 

VANGUARD LABS 

196-23 JAMAICA AVENUE 
HOLLIS, N. Y. 11423 


MILITARY SURPLUS 
WANTED 

WE NEED: ARC-34, ARC-51 BX, ARC- 
92, ARC-94, ARC-102, ARC-109, ARC- 
115, ARC-116, ARC-131, ARC-134, 
ARC-164, ARN-82, ARN-83, ARN-84, 
ARA-48, ARA-50, APN-81, APN-123, 
APN-147, APX-64, APX-72, 618T, 
490T-1, CU-1658A, CU-1669A, 807A, 
GRC-106, URC-9. TOP DOLLAR PAID 
OR TRADE FOR NEW AMATEUR 
GEAR. WRITE OR PHONE BILL SLEP, 
(704) 524-7519, SLEP ELECTRONICS 
COMPANY, HIGHWAY 441, OTTO, 
NORTH CAROLINA 28763. 
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Hy-Gam 3806 
2-Meter Hand-Held 
Amateu r Transceiver 


Send today 
for your free 
copy of Hy-Galnls 
new Amateur 
Catalog, including our 
complete line of transceivers, 
antennas and accessories. 

Additional Catalogs available 
(please check): 

Marine Products & Systems 
Professional (Business) Products & Systems 
Commercial, Industrial & Military (CIM) 
Products fit Systems 


NAME (Please print) 


ADDRESS 
TTY.'STATE/ZIP 


SEND TO Hy-Gain Electronics Coip. 8601 N.E Highway Six Lincoln, NE 68505 

Phone (402) 467-5321 Telex 48-4324 

Hy-Gain Electronics A Division of 


Communications 


OFF- ,, OH 

Cs CHANNfi 


...wc arc 
wc aren't! 


Yes, we are amateurs personally But no, were definitely not 
amateurs when it comes to engineering the most 

sophisticated, most dependable amateur transceivers, 
antennas and accessories available. 

And now, as a division of Telex, the Hy-Gain 
trademark symbolizes an even more 
deeply committed approach to 
the electronics of amateur 
communication. As well 
as marine, professional, 
commercial, industrial 
and military systems 
sold worldwide. 

Amateurs: we are 
and we re not. 
Stop by your 
nearest Hy-Gatn 
amateur dealer 
to see and 
what we 
mean for 
yourself- 

































giant demo 
clearance sale 

FULL FACTORY WARRANTY! 


WILSON: 

M'66 (6 Elm 6 M) ... 
M-68 (8 Elm 6 M) ... 
M-420 (4 El 20 M> ... 
NM55 (5 El 15 M) ... 
WV-1 (40-10 Vert) 

S Ys-i Tri-bander 
S Ys-2 Tri-bander 
M 420 MTR 

M 520. 

M 340 t ■ ■ r, 


p 1 * * e ■ * ■ a 


P e 4 I ■ 4 K ■ il r ■ ■ • ■ 


SALE PRfCE 

.S 79.95 

. 104.95 

141.95 

134.95 
59 95 

204.95 

164.95 

141.95 

239.95 
554 95 


I f ■ ■ i 


MOSLEY: 

S- 402 2 El 40 M 

CL 36 . 

CL 33 . 


209.95 

233.95 
174,25 


QUAD VIKING INSTRUMENTS: 

1322 2 El Quad 10-15-20 ... 202 95 

1323 3 El Quad 10-15-20 , .. 291,95 

INFO TECH: 

Mod 300 . 450.00 

100 C. 391 95 

75 A. 287.95 

93 .. 212.95 

200 C. 439.95 

150 . 259 95 

75 8 . 289.95 

30 C. 209.95 

200 A. 419.95 

10 B. 269.95 


(DEALER FOR 
DRAKE)... ALSO 
WILSON MARK II IN 
STOCK! 

WHILE THEY LAST! 

I-1 


VISA 


universal 
amaTeur 
ramo me 


1260 AIDA DRIVE 
COLUMBUS. OHIO 
[ RevXsidsDurg) 43068 


( 8141 - 866-1 
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flea market 


JAN CRYSTALS HOLD 
THE FREQUENCY 


BYTE. Drink and be merry a\ the Ttdew^icr Homiest. Flea 
Market and Computer Show Norfolk. Virginia 
September 23 2a Over 60,000 sq ft of exhibit and Mali 
market space ah tndoora. aw am conditioned. Write 
TRCi, P O Box 9371. Norfolk. Virginia 23505. 


FOX RIVER RADIO LEAGUE MANIFEST New Location: 
Indoors — Kane Co, Fairgrounds, St. Charles. IL. — 
Sunday. August 27tn tick®is $2.00 at gate — Si 50 
advance Contact. Don Ber ridge WB9PAC, 2303 Door' 
field Way — Geneva. IL 60134 


MANSFIELD, PA The Tioga County PA ARC Hamlest 
will be held Saturday. August 20th starting at 9 00 AM at 
the Tioga Cn Fair Grounds on Rl 6 between WeiFaboro 
and Mansfield. PA. The $2 admission is good for all 
special programs and the XYL and children are tree In 
MidiHIon to the usual Flea Market and displays a bingo 
table and omer items of interest will be available for ihe 
ladles and the PA Grand Canyon Is within a short 
distance Taik in on 19/79,52 Sim, and CB 5. For more in¬ 
formation wriie to Denny Vorbees, WA3FWG, RD #2 ■ 
Box 117A. Millarion. PA 16936 


TEXAS: Panhandle ARC'S 4th Annual Golden Spread 
Amateur Radio Convention at Holiday Inn West. 
Amarillo. August It, 12 and 13 Technical programs 
Udies programs Free Bingo Saturday evening, Rea 
Market Door prizes. Prrjrogi strati an $4 00 Door — $6 00 
For Informal Ion Golden Spread ARC, P.O. Box 5 0221 r 
Amarillo, TX 79106. ___ 

CONN. WE LI ARC 2nd Annual Flea Market It Auction 
Sunday. August 20 tram dale August 27) 10:00 AM 4:00 
PM Radio Towers Park, Qfinham St.. Hamden. CT. Admis¬ 
sion 50t Sellers $5 00 ea into — Mike, WATPXM (203} 
043-1063 or Dave WA i2WB (203) 46 7.3258 


■ CB ■ General 

• CB standard Communication 

■ 2 motor ■ Industry 

m Scanners m Marine VHF 

■ Amateur Bands m Micro processor 

crystals 

easy ■■■■ 


BANkAMERlCflHQ 


charge 


NORTH ALABAMA HAMFEST Sunday. August 20. 1976 
Bl The Mall in Huntsville, AL Prizes, large Hoa marks I, 
ARRL forum, MARS meetings, ladies' activities 
Hamfesl supper on Saturday night For more informa¬ 
tion: N A H A,, P O Box 423, Huntsville, AL 36804 


Send to* tot out latest catalog 
Write of phone tor more details 

2400 Crystal Drive 
Ft Myers Florida 33901 
all phones (813) 936-2397 


MISSOURI: Annual Zero Beaters ARC Hamlnst Sunday 
August 6. Washington City Park Traders-rOw. displays 


exhibitors, no extra charge Refreshments, Ladies' ac- 
livihes Prizes For Info write WA&FYA. Dulzow, MO 
63342 

INDIANA. LaPorie County Summer Ham test. Sunday, 
August 27, LaPorle County Fairgrounds, LaPorte 
Dealers 6:00 AM Public 0 00 AM 50 miles southeast of 
Chicago on Indiana #2 Talk in on 01/ 61. 37/ 07 and 52 
simplex Donation $2.00 at gale For information 
LPARC, PO. Box 30, La Porte, IN 46350 

PENNSYLVANIA; The Beaver Valley Amateur Radio 
Association s first annual hamfesl Saturday, August 19, 
9 am to 5 PM at Brady's Run Park. 5 mites north of 
Rochester, PA on Route 5i Tickets: advance $3 00 or 
3/$8 00 $4 00 or 3410,00 gate Seller's fee $100 your 
table Flea market Camping space swimming, boating. 
It stung at park Refreshments Prizes 11st) Kenwood T& 
52QS, (2nd) Midland 13-500 2 Meter FM Xuvr, t3rd) Den 
Tron Super Tuner Talk in on 25/B5, check in on 52/52 
For more into wnte Wayne H Sphar WA3ZMS. Sec y 
BVARA, 1200 Atlantic Ave , Monaca, pa i506i 

MISSOURI: SCAHC Hamfesl, August 27, WenUvdle 
Community Club Many prizes, refreshments, free Bingo 
Admission $1.00 per car TalkJn on 34-94 & 07-67. For In¬ 
formation SC ARC, P.O. Sox 1429, Si Charles, MO 
63301 



TRANSFORMERS 

American made, 115V PrL All f 
12V 1.2 amp $2,84 ea. 

12V 3 amp $4.48 e», 

I2V, V* amp for P C. $1.66 ea. 
36VCT, 1A; 14VCT. 400Ma 
44VCT, 1A: 6,3V V 4 amp Up 
4BVCT. 1A, 6.3V. »/* amp tap 


6.3V, 1 amp shielded 


UN POTTED TOROIDS — Center tapped,^ 

SB WHY - 5 oz, bf% 2.95, 9 ez, - 5/S3.49 .Wi 
44 MHV 57J3.95 


3000 MFD Capacitors, 30 Voltv 


LINE CORDS 


NEW 

6' — Blfc — 50 c ea, 4/S1.SG ppd. 

B — Gray — 6Pr ea. 4/$1.90 ppd, 

EDGE VIEW METERS 250 ><a ‘S’ METERS 
NEW — $2,65 ea. 3/$7.25 ppd._ 


f m. weinschenker 

V tlnUtm sptciallitts-flDI 353,MIX, ?k 1564? 


PENNSYLVANIA South Hills Brass Pounders and 
Modulators 41st Hamfest. August 6, noon to dusk. SI 
Clatr Beach, Upper SI Clair Township an Route 19 
South Swap and Shop, picnicking and swimming 
Mobile check-in on 29 0 MHz and 146 52 simplex. $1.50 
advance. 52.00 door For m (or mat non; Bruce Banister, 
6954 Leprechaun Dr., Bethel Park, PA 15102. 

ELMIRA. NEW YORK HAMFEST - September 301 h from 
9-5 Door prizes, grand prize, Free Flea Market tech 
talks, and morel Contact WA2-FJM John Breese. 340 
West Avenue, Horseheads, New York 14645 for tickets 
and mlo, 

OHIO: 21sl Annual Warren ARA Hamfest, Sunday, 
August 20. Trumbull KSU Campus. Ohio Rt 45 at Warren 
outer bn it 2 meter check m Dawn to dusk Flea Market 
Parks, lakes A family camping nearby 

ARKANSAS: Lithe Rock Ham-A-Rama. August 5-6, 
Arkansas State Fair Grounds. Little Rock Air condi¬ 
tioned building Flea market Hourly door prizes, grand 
prize lor $1,00 registration. RV hookups Talk-in on 
146.52,145.3494 and 3995 For mlo call |50l) 753 3450 or 
write CAREN, cto Don Gephardt, WB5TSH, P.O Bax 
2844, Utile Rook, AR 72203 
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BILLET ELECYfteilCS 

R O. Box 19442 Da I las, TX .75219 (214)823-3240 


MC3301P HOUSE# 

4 OP AMPS IN ONE PACKAGE. USES 
SINGLE SUPPLY, ( 4 to 28VDC). 
INTERNALLY COMPENSATED. SIMILAR 
TO MC3401, BUT HIGHER GAIN 49C 


MC1437P DUAL 709 OP AMP 

HIGH OPEN LOOP GAIN, LOW NOISE. 14 
PIN DIP 3 /1.00 


MCI351P FM-IF AMP 
AND DISCRIMINATOR 

USED IN FM & TV SOUND 
CIRCUITS. REQUIRES MINI¬ 
MUM EXTERNAL COMPO¬ 
NENTS. 14 PIN DIP. DIRECT 
REPLACEMENT FOR HEPC 
6060, ECG 748 and MANY 
OTHERS. HOUSE # 

WITH SPECS 500 


LM3900 QUAD 
NORTON AMP 

WE BOUGHT A LARGE 
QUANTITY OF THESE HOUSE 
NUMBERED PARTS AT A 
BARGAIN PRICE THAT 
ALLOWS US TO SELL THEM 
AT A LOW, LOW 390 


TIL312 COMMON 
ANODE READOUT 


.3” CHARACTER SIZE WITH 
PINOUT .65 6/3.00 


MPF131 N-CHANNEL 
DUAL GATE MOSFET 


500 


DESIGNED FOR AMPLIFIER AND 
MIXER APPLICATIONS TO 200 
MHZ, PLASTIC CASE. UNITS 
ARE HOUSE NUMBERED WITH 
SPECS. 


IL-1 OPTO ISOLATORS 

BY LITRONIX 6 PIN DIP 
STANDARD PINOUT LED- 
TRANSISTOR COMBINATION. 

500 

WHILE THEY LAST! 


SMALL SKIRTED BLACK 
INSTRUMENT KNOB. 







1N4148 DIODES 

LEADS ARE TARNISHED BUT 
CLEAN UP EASILY. THE BOSS SAYS 
“DUMP 'EM”. ..SO CHECK THIS 
PRICE! — 

50/1.00 


HOUSE # PNP POWER 

TO-3 

150 WATTS 

10 AMPS ' 

IDENTICAL TO 2N3790 1.00 


FITS ’/«“ 
SHAFT WITH 
SET SCREW. 

5/1.00 


MC1469R POSITIVE VOLTAGE 
REGULATOR 

’4 AMP COMPLETE SPECS AND 
APPLICATIONS SHOW HOW TO BUILD 
FIXED OR VARIABLE POWER SUPPLIES 
FROM 3 TO 30VDC. DRIVE EXTERNAL 
SERIES PASS FOR CURRENT TO 20 
AMPS' 


MJ900 - MJ1000 

COMPLIMENTARY PNP, NPN DARLING¬ 
TON POWER TRANSISTORS. 8 AMPS 
WE SUPPLY A SCHEMATIC TO BUILD A 
HIGH POWER (35W) LOW DISTORTION 
AUDIO AMP WITH ONLY ONE 
ADDITIONAL TRANSISTOR AND A 
DOZEN INEXPENSIVE COMPONENTS! 
TO-3 CASE STYLE BUY A PAIR FOR 


$3.00! 




ALL COMPONENTS 100% 
GUARANTEED 

CA3011 WIDEBAND IF AMP w/specs 
2N3569 NPN EPOXY 1W 
741 OP AMP 8 PIN DIP 
723 VOLTAGE REG. 14 PIN DIP 
MPS6530 NPN HOUSE # 

725 OP AMP LOW NOISE HOUSE # 

7815 15V 1A REGULATOR HOUSE # 
LM340T-12 12V 1A VOLT. REG. w/specs 
TCA430 QUAD OSCILLATOR 1/specs 
2N4343 P CHANNEL J FET 
2N6111 PNP MED PWR 40W TO-220 
2N6028 PROGRAMMABLE UNIJUNC¬ 
TION w/specs 

TRIAC 200V 8A UNMARKED 






500 
6/1.00 
5/1.00 
500 
8 / 1.00 
990 
690 
750 
690 
4/1.00 
3/1.00 
500 




1.25 EA. 
10/10.00 

HOUSE * 


INCANDESCENT PANEL 
LAMP 

WITH TINNERMAN NUT YOUR CHOICE 
OF RED, GREEN, YELLOW, WHITE 12- 
24VDC 150 


FANTASTIC SOUND EFFECTS 
CHIP 

AVAILABLE ONLY FROM BULLET! 

THIS 28 PIN MARVEL CONTAINS A LOW 
FREQUENCY OSCILLATOR, VCO, NOISE 
OSCILLATOR, ONE SHOT, MIXER AND 
ENVELOPE CONTROL. WITH 8 PAGE 
MANUAL. 5 to 9VDC 3.95 


CAPACITORS 




POWER SUPPLY 
METERS 

Quality 3'A" meters for the P-S14. 0-15VDC & 
0-25A. Matched set, individually packaged. 
NOT SURPLUS! 12.95/set 




2200 MFD @ 16 VDC 
RADIAL 

3/1.00 

500 MFD @ 35VDC 

5/1.00 AXIAL 

220 MFD @ 25VDC 

7/1.00 AXIAL 

.1 MFD @ 20VDC 
DISC CERAMIC 

15/1.00 


3/1.00 


^ ULTRASONIC SENDER RECEIVER KIT US-02 

TOTAL SECURITY! Completely inviiible ultrasonic (23KHZI Sound beam works like a photoelectric beem but is uneffected 
by light, heat or noise. Seperate Transmitter and Receiver can be used from 6 nches to 26 feet 1 A solid object breaking the 
beam causes an output to go tow that will jink up to t50 MA to Drive a Relay. TRIAC. etc Complete electronics are provided 
Works on 12VDC (unregulated! and draws less than 100 MA Use it for burglar alarm!, objact countart, automatic door opanart, 

automatic door balls, electronic rat trap(7! and more. ._ ... 

pZLL-:--- - - Optional entry delay and Alarm Timeout Circuit 3.96 

COMPLETE KIT LESS CASES 21.50 will source or sink up to 200 MA DC. 


1 


JUMBO: RED 5/.89 
GREEN 4/.89 


MINI: 

RED .10 


ED’S 


MEDIUM: RED .15 

_jp GREEN .16 

YELLOW .16 

1.5V 10-30 ma 


Miniature 7K Pot 
w/«witch PC 
Mount or 
mount 1/B' 

thttf r 

49 

9l»ck plattic 
knob tor above 
FREE 


UMITE DQTV 
Compute*' Grade 
filter CAP 

SpTOW 


95D0 mfd(P>75V 
2.95 or 
4/9 95 


Optional entry delay and Alarm Timeout Circuit 
will source Or sink up to 200 MA DC. 


WW AL a rM Kit 39.95 

A fun EASY kit to assemble that emits an ear { 
piercing 10 watt dual tone scream. Resembles , 

European siren sound. Great for alarms or toys, < 

Operates from 5—12VDC at up to 1 amp {using t 
12VDC»8 ohm speaker). Over five thousand f 
have been sold. All parts including PC board, ' 
less speaker. ORDER WB—02 


POWER SUPPLY KIT 
PS-14 

" Better than 200MV load and line regulation 

* Foldback Current Limiting 

* Short Circuit Protected f . a cY^ 

* Thermal Shutdown 

* Adjustable Current Limiting d 1 

* Less than 1% ripple, 

* 15 amps 11.5 to 14.5V 

* All parts supplied including heavy duty trans¬ 
former. 

* Quality plated fiberglass PC board. 


UPS SHIPPING 
PAID! 


$ubltr Jf^otirr! 

THE PS-14 HIGH CURRENT POWER X WOULD LIKE TO GIVE OUR . 
SUPPLY KIT HAS BEEN SELLING : CUSTOMERS A CHANCE TO 
FOR 39.95 FOR OVER A YEAR. IN • PURCHASE THE KIT AT THIS PRICE 
EXCESS OF ONE THOUSAND KITS • BEFORE A SCHEDULED INCREASE 

HAVE BEEN SOLO AT THIS PRICE * T° 43 ?°_ _ 


Hill! SUIBMTtlt CLOCK KIT 


2.50 




★ NO C.O.D.'S 

★ SEND CHECK M.O. OR CHARGE CARD NO. 

★ PHONE ORDERS ACCEPTED ON 

VISA AND MASTERCHARGE ONLY. 


OVERVOLTAGE PROTECTION KIT 

6.95 

Provides cheap insurance for your expensive equipment. 
Trip voltage is adjustable from 3 to 30 volts. Overvoltage 
instantly fires a 25A SCR and shorts the output to protect 
equipment. Should be used on units that are fused. Di¬ 
rectly compatible with the PS 12 and PS-14. All electron¬ 
ics supplied. Drilled and plated PC board. {Order OVP-1) 


★ ADD 5% FOR SHIPPING 

★ TX. RES. ADD 5% STATE SALES TAX 

★ ORDERS OF $50. & OVER TAKE 10% DISCOUNT 

★ FOREIGN ORDERS ADD 10% 

(20% AIRMAIL) U.S. FUNDS ONLY. 


Complete Electronics' 

Chimes the hour (ie: 3 times for 3 O'clock) 

Unique "swinging" LED pendulum 
Tick tock sound matches pendulum swing. 

Large 4 digit .5" LED readout 
All CMOS construction 

Complete electronics including transformer & speaker; 
drilled and plated PC boards measure 4.5" x 6.5" 

BEAUTIFUL SOLID WALNUT 

Custom case for above kit. Over 9V tall. 19.95 


39.95 


MK-03A CLOCK/TIMER KIT 

Features 24 hour Zulu time and up to 24 hours of elapsed 
time on the same set of six digit LED readouts. Totally 
independent operation of both functions. Clock has pre¬ 
settable alarm with 10 minute snooze. Timer has reset, 
hold, and count functions. Full noise and overvoltage 9—14VDC 
protection. 24 hour only. Readouts has dimmer feature 
or they can be turned off without disturbing the clock or 28.95 
timer. Timebase included (.01% accuracy). Because of the 
many options and mounting considerations the case and 
switches are not included. Switches are standard types. 

Will fit inside standard aircraft instrument case. 
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NEW 

FROM CLB 


A complete line of QUALITY 50 
thru 450 MHz TRANSMITTER 
AND RECEIVER KITS. Only two 
boards for a complete receiver, 
4 pole crystal filter is starv 
dard. Use with our CHAN* 
NELIZER or your crystals. 
Priced from $69,95, Matching 
transmitter strips. Easy con- 
structlon, clean spectrum, TWO 
WATTS output, unsurpassed 
audio quality and built in TONE 
PAD INTERFACE, Priced from 
$29,95, 

SYNTHESIZER KITS from 50 to 
450 MHz* Prices start at $119*95* 

Now available In KIT FORM - 
GLB Model 200 MINI-SIZER. 

Fits any HT, Only 3,5 mA current 
drain* Kit price $159.95 Wired 
and tested. $239,95 
Send for FREE 16 page catalog. 

We welcome Mastercharge or VISA 

GLB ELECTRONICS 

1952 Clinton St., Buffalo, N. Y. 14206 



flea market 


COLLINS & MORE 

Ham Gear 

Collins J80S1 Antenna tuner $295 

Collins 31264. Sta. CntL, rd* f e*c. *250 
ColNns 312B5, Via Console, vy gd $495 
Collins 312B5, Vfo Console, new, orig. box 

*795 

Codins 32S3, Transmitter, rncJ.. *xc, $850 
Collins 75S3S, Ham receiver, uy gd $695 
CollitlS 75A4, Ham receiver, vy gd $425 
Collin 1 . 51 Si, Z-30MH/ rcvr Special 

Collins R-388/51J3 receiver, vy gd $425 
Hammarfund SP-600JX, rcvr $395 

Collins CP I Crystal Pack $195 

Ratal 6?1?F, .b-BOMH* receiver Special 
New R390A rcvr avail. Call for quote, 
Collins 3253A Transmitter* rnd. f new, 
orig, box $1495 

Collins 312B4 Console, rnd.* new, orig, 
box $325 

Collins 30S1 Linear, wing, excellent $1695 
Collins 30S1 Linear, round, excellent $1995 
National NCL 2000. 2kW Linear, exc, $550 

Test Gear 

Soonton Radio 225A 10 SOOMHi sig, gen,* 
tike new $550 

Boonton electronics 91CA rf voltmeter. no 
probe $225 

Gertsch FM*9 Vreq./dev. meter $795 

MP-2D0CD wide range oscillator $175 
HP-202H 54 ?16MHz AM/FM sig, gen. $695 
HP-608D 10 42QMH* sig. gen. $550 

Power Designs 

#605, bVDC, OpOmA. lab. p/s $60 

#1210, 12VDC, 1QA, lab. p/s $95 

Measurements Mod. 65B, LF sig, gen. $325 
260A Q-meter. exc. $450 

Model 80, 2.400 MHz sig. gen. $350 
We stock good, used equipment from Collins, 
Drake, Wfiith and other manufacturers, Hundred! 
ol tfit items also available. Call for specific re* 
quir emeriti, or 

write for free catalog. 

DAMES COMMUNICATION SYSTEMS 

201-998 4256 
10 SCHUYLER AVENUE 
NORTH ARLINGTON, N. J, 07032 


NEW YORK: Ml Beacon ARC 5lh Annual Hamfest. Sulur 
day, August 19th, 9 am |q 5Pm at Stewart Field, 
Newburgh Talk in 37/97 and 52, Admission. $t: sailers, 
$2; under 12 free Additional information Ron Perry, 
WA2CGA, RD 1, Glen Ave Fighkill, N Y 12524 


VIRGINIA- 2nd Annual Bristol ARC Hamiest, August 19 
and 20. New Washington Couniy Fair Grounds, Route 
11, Abingdon Admission $1.00, Hen market $2.00 extra 
Talk-in 01-01 and 07 67 For inlo send SASE to WD4ECF 
Lowry Rouse. 77 Bordwine Rd.. Bristol VA 24201 (703) 
6693066 


OHIO: 42nd Annual Cincinnati Hamleal — Sunday. 
September 17, 1978 a I Strieker's Grow? on Slate Route 
128, one mile weal of Ross (Venice] Ohio. Exhibits, 
Prizes, Good Food, Refreshments, Flea Market (radio 
related products only! Music. Good Fellowship. Hidden 
Transmitter Hunt and Sensational Air Show No increase 
in cost, same as iasl year — $7 50 in advance For further 
information Lillian Abbotl, KBCKi, 1424 Main Street, 
Cincinnati, Ohio 45210 


MINNESOTA: Si Cloud Radio Club Hamfesl, Sunday. 
August 13. Sauk Rapids Municipal Park Free camping 
and overnight parking al Uons Park, 1 mile Irom 
municipal park Check in — 10 00 AM Door prizes Talk¬ 
ie on 34194 and 3925, For further info — Bill Zins, 
WA90TO.R1 44, St Cloud. MN 56301 (612125^3428 


PENNSYLVANIA: 23rd Annual York County Hamfesl, 
September 3U 5 30 Oragway at Thomasviile Airport. 10 
miles west ol York 8 00 AM to 4:30 PM Registration 
$3.00 XYL5 and children tree Failtjaie $1 00 per apace 
extra. Talk in 146 37 97. M6 52 52. 147 93 33 Fly ml to 
site Seif contain ad campers Display tables under root 
by advance registration Cafeteria Con tad Leroy Frey, 
K3POR r 170 S Albamarln SI . York, PA 17403 (71 7) 
854 1203 


INDIANA: Tippecanoe ARA Hamiest, Sunday, August 20, 
Tippecanoe County Fairgrounds. Lafayelte, 18th Sheet 
at teal Road (Indiana Highway 25} Flea market setups 
alter 6.00 PM Saturday, August 19. Camping on grounds, 
limited eieclricity, Friday through Sunday night Major 
pra-r agist ration and atiendance prizes Tickets $2 00 — 
mail or gate Talk-in 146 13 73 repeater and 146-94 


All equipment sold checked 
and realigned 


simplex. SASE to Bill Bay ley, WA9ZDI, 1021 Beck Lane. 


Practical experience with 
Superior Quality Materials 
and Construetion tha t'$.„ 

TOWER 

ROWER 

TRISTAD 


Tristao isn't just a trade name.., 
it's a man called Lou, and he's 
been designing towers for hams 
all his life,*,the pioneer. That's 
why Tristao towers above all. 
And because he knows hams, he 
engineers quality at prices you 
can afford. From Mini-Masts to 
the giants* it’s TOWER POWER 
all the way with Tri&taO- 

WRITE RIGHT NOW FOR 
FULL SPECS and dealer nearest 
you. PROMPT DELIVERY, 




RISTAO TOWER 


M 

n 


i! 


Division of Palmer Industries, Inc 
415 E. 5ih St. - P.O. Box 115 
Hanford. CA 93230 / Ph,* (209)582-9016 


Latayetle. IN 47905 belore August 10 

INDIANA: Tioga Amateur Radio Society's Ham Radio 
Cruise Day, Sunday, August 27 Luke Freeman, Monticel 
!o Decks open at t :00 PM 2 Cruises — 2 00 PM and 4 00 
PM Marine Mobile. Special certificates and QSL'S Ad¬ 
vance tickets $2.00 — at dock $2 50 SASE Byron 
Robbins. WD9EXL See'y, 57 1 South Bluff St.. Mon dee Ho, 
IN 47960 

KENTUCKY: The Lexington Bluegrasa Amateur Radio 
Club Annuai Hamfest Aug 13lh starling 8 00 AM. at Ihe 
National Guard Armory near Sluegrass Field Talk-in on 
16/ 76 Large indoor exhibit area, paved outdoor 
fleamarket Major prizes, forums, refreshments, free 
parking. Advance nckets $2 50. $3 OOal door Fteamarkei 
space $1 OQ extra For informatiun Paul Hefiln + 
WA4P.AR, 434 Potomac Dr. Lexington, KY 40503. Phone: 
(606) 276 0646 

WEST VIRGINIA: Jackson Courtly ARC'S 2nd Annual 
Hamfest, West Virginia FFA-FHA Conference Cenler, 
Ripiey, Sunday, August 13. Just off interstate 77 at 
Ripley For information Robert D Morns, WA8CTO, 
JCARC, 628 Church St South, Ripley. Wo si Virginia 
25271, 

NEW JERSEY: South Jersey Radio Assn Hamfest is 
Sep I 10,1978 rain or shine at EllisOurg Shopping Cenler. 
Cherry Hill N J a! mlersection of roules 41 and 70 Fam¬ 
ily registration $2.00 Tailgating $3 00 Flea market, auc¬ 
tion. $ activities Many prizes Talk-in 52. Contact K2KA, 
Box 2736. Cherry Hill, N J 08002 Tel <&0i| 429 6032 
for info. 

HAMFESTERS 44TH ANNUAL PICNIC AND HAMFEST 

Sunday, August 13. 1978 at Santa Fe Park, 91st and Wolf 
Road, Willow Springs, Illinois, Southwest suburb of 
Chicago, Exhibits for 0M s and XYL s. FAMOUS SWAP¬ 
PERS ROW Tickets at gate $2 00, Advance $1.50. For 
Hamfest Info or Advance Tickets ^send check or money 
order — SASE appreciated) to Bob Hayes W9KXW, 
1893T Cedar Ave . Country Club Hills, IL6G477, 

ILLINOIS: The Sangamon Valley Radio Club ol Spring, 
field. Third Annual Hamfest Sunday, September 24|h r 
Sangamon County Fairgrounds in New Benin, 16 mites 
west of Springfield Hear Hugh Vandegrilt WA4WME talk 
on the Clipper tun DX-pedillonf Various, exhibits, kids 
activities and food Camping Firsl Prize — Bearcat 210, 
Tickets: $1 50 advance, $2,00 al gale Inlormalion — At 
K 9 QFr l Tickets - Carole WB9QWR. wrue QO 1025 S 
Sixth, Springfield, Illinois 62703 



Your Prestige Your Pride 

I hr unique, one uf a kind, pcrMinalijn'd 

"A.1LO, UNITY RING L 

Your tall litttn. Your identity Madx k ju« for you. 

GtiMip III WBHl \ WB2I.CK WB21-HC dc-.^-tud 
thi^ tN’-aulituI td k.uji Gold nr^ tx^.auv cl mir ] nd* in 
Arnxli-ui RjJip ^Var ihi^ nea disliruiutn 
i/^-J with ynuT i .ill lifMi-i'. .uid --vnil>Li[wmji thr fcn ji jmt 
pnuiil fratiTnity ni Airultrui K,k)l' VV,- inviri' ynu inOSl 
I, i r InII inlnr tifrichun- .ifid Itro rrJMhlt 1 nri>i 

=3Ssp 11,0*.. Croup in Sate-. L - 

■■■ vW- ^luu it* i[*.,,L, i th'pt 15. I'tJ 

\i. i *mi|jj.i 1 .it« Util*? N«L N't 11362 
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RADIO WORLD 


CENTRAL NEW YORK'S FASTEST 
GROWING HAM DEALER 



FT-101E ICOM IC-211 


Featuring - Yaesu. ICOM. Drake, Atlas, Den 
Tron, Ten-Tec, Swan, Regency, Standard. 
Tempo. KLM, Hy-Gain, Mosley. Larsen, 
Midland, Wilson, Southwest Tech Products. 


We service everything w ■uil* Writt or taU 
quote. YOU WON'T BE DISAPPOINTED, 
m . Wf ,irf just .1 frw minutes ofT the K 
3HP9 NYS Thzuway (1-90) - Ex.i 32 IS 


RADIO WORLD 

ONEIDA COUNTY AfRPORT 
Warren TERMINAL BUILDING Bob 

K2IXN QRISKANY, NY 13424 WA2MSH 

315-337-2622 
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r -^ _—\ 2-METER 

FAVORITES 

RUBBER DUCKIES 


mM SPECTRONICS 
(312)848-6777 rr; 


flea market 


TONE 

ENCODER 


BARBER 


FLORIDA: Five Flags ARA's Annual H:im A Hama, 
September 3. University of West Florida field house. 
Pensacola Whle FFARA, P.O, Box 17343, Pensacola, Ft 
32522. _ 

OHIO: Union County ARC Hamfesi. Sunday. August 27. 
Plain Oly Fairgrounds, Plain Clly Tickets: $1.50 ad¬ 
vance, $2 00 al door Refreshments, free Ilea market, 
free overnight camping Saturday, inside tables for 
dealers. Tallin on 146 52 For info. Gene Kirby, W8BJN. 
Sac'y. 13613 U S 36. Marysville. OH 43040 SASE please 


FEATURES: 

* Crystal 
Controlled * 

DigjfaIly ; 

Synthesized Tones, 

* Low Current Drain 
CMOS Logic, 

* RFI Immune 

* 16* Button Tael ilr Feedback 
Keyboard, 

* Will hi terrace id Transceivers Using Dynamic 
Microphones with Only Two Wires. 

* Provisions for Three Wire Interface Are Provided 

* Gafd-P Fated Keyboard Contacts Provided for Max¬ 
imum Reliability, 

* Operating Voltage Range 9-18VDC. 

* Siae; 21” * 2,1" x ,250” Without Case* 
2.1" x 2,1" x .312" With Cast. 

- 2" Square Velcro Available for Convenient 
Mopntmq - Dashboard - Sun Visor - Radio - etc. 

Tone Encoder $46.00 

a '5 e 

Velcro . $ *50 


MINNESOTA: Central Slates VHF Contesl, August 17, 
18, Ifl and 20., 1978 af the Midway Molor Lodge, 
Rochester, Minnesota Antenna gain measurements, 
speakers, entertainment, banquet. and prizes, plus much 
more that you cannot afford to ffifssl Send registration 
immediately to: Terry Van Benschoten, wttvB, 2326 NW 
nth Avenue. Rochester. Minnesota 56901 For mgiei 
reservations call (507) 289 8866: for information, tall Ed, 
(5071 288*3584 (home) or £507) 286-3090 (work); and Terry 
1507) 289 1496 (home) or (507) 2865568 (work) Central 
Slates VHF NET Sunday mght 8:30 Central time on 3818 
kHz Rochester repeater on 146 82 122 


MODEL 4431 THRU LINE 


RF DIRECTIONAL WATTMETER 
with VARIABLE RF 
SIGNAL SAMPLER - BUILT IN 


FLORIDA: Jacksonville Ham tea I, August 5lh and 6lh al 
the Jacksonville Beach Municipal Auditorium Doors 
open 8:00 AM Advanced registration $2 50, tables $5.00. 
Ladies and children with registered amaieur admitted 
free Activities include commercial exhibits. ARRL 
forum, QCVVA meeting. DX forum, anienna forum, 
microcomputer seminar and much more that you must 
see to believe! For more information, write. Jacksonville 
Hamtest Association, 9ti Rio St. Johns Dr., Jackson¬ 
ville, Florida 3221V Telephone 1 904) 744*9501 


NEW l GOLDLINE AMP - 2M 
1*4 Watts to. 7-25 Watts Out 


associates 

115 BELLARMINE 
ROCHESTER, Ml <18063 
CALL TOLL FREE 
800 - 521-2333 
IN MICHIGAN 313 - 375 0420 


ILLINOIS: Sixteenth Annual QSQ Parly, sponsored by 
PAMS; 180GZ August 5th lo 23002 August 6th, 1978 wilh 
a rest period from 0600 lo 12Q0Z August 6lh Frequen¬ 
cies: CW — about 60 kHz from low end of each band; 
Phone — about 3975. 7275, 14275, 21375 and 28675, 
Novice: about 25 kHz from low end ol each Novice band, 
especially on halt hour. Write RAMS — K9CJU. 3620 N 
Oleander Ave., Chicago, Illinois 6063a 


Ohio Rmulent* Add Jf.S^ Sufr* Tax 
Send Check or Mont */ Order To; 


WREN CO. 

8630 WINTON RD. 
CINCINNATI, OHIO 45231 


CALIFORNIANS Microcomputer Net on WR6ACV 
1146 26/66) Ml. Oso, Sunday nights al 9 00 Listen lor 
N6M F Beg i n norg we Icome 


OHIO: Cleveland Hamfeal. come for Ihe lun cm 
September 9th from 8:00 am io 6 00 pm al County 
Fairgrounds, Berea, Ohio Talk-in on 146 52 simplex 12 
admission. Wrile Lo: Cleveland Hamlest Association, 
P.O. Box 27211 Cleveland, OH 44127 


MILITARY 

SURPLUS WANTED 

Space buys more and pays more High' 
esl prices ever on Lf S Military sur¬ 
plus, especially on Collins equipment 
or par(b We pay freight Call colled 
now 1 or qiji high offer 2CM 440*8787 
SPACE ELECTRONICS CO, 
div or Military Electronics Corp 
35 Hula Court 5 Hackensack N J 07606 


LANSING. Ml CM ARC Swap-Shop Oct 1. 1978 Grand 
Ledgg High School, Prizes — Food — Tables CM ARC 
Box 10073. Lansing, Ml 46901. 


MISSOURI: The Saint Charles Amaieur Radio Clubs 
Third Annual SCARC HAMFEST, August 27ih, Wenlzvilfa 
Community Club, Wenlzville, on Inleratale 70, 25 miles 
Weal of Saint Louis Talk-in on 34/94 and 07/67 
Relreshments, kids games. FREE bingo, Prizes. Admis¬ 
sion 11 00 pnr carload For in formation contact SCARC, 
P O Box 1429. Sum! Charles, Missouri 63301. 


IF YOU'RE SERIOUS 
ABOUT 43Z ,.. 


MEET I 
432-19 


FffCHTency Counter* 
PttStalfFS 

M.irkpr A Peaking 
Generators 


Power Supplier 
Amplifier) 
Frequency 
Standard* 


ILLINOIS; Rockford ARA Hamlest and ARRL Slate Con 
vention, September 10, 1978, Winnebago County 
Fairgrounds, Pecatonica, to miles we si of Rockford on 
U S 20. large inside and outside display areas inside 
tables available 13 Snack bar/free camping (elec Inca I 
hookup $4i Prizes, microcompuler seminar, ARRL 
technical discussion, OSCAR presentation, contest lalk. 
Midwest Country Cousins meeting, many others. Come 
onq, cpme all for FUN Talk-in on 146.01/61 and 146 52 
simplex. Tickets $1 50 advance. $2 al door SASE to 
Rock lord County Amateur Radio Association, P.O Box 
1744, Rocklord, Illinois 61110 


Write for Free Catalog 


# lit PLACE FAST COAST VHF SOCIETY'S 
1977 ANTENNA GAIN CONTEST 


FairLwri OK 74143 


Phone: 918-676-3752 


• 19 ELEMENTS, TAHOEM-RE ELECTOR 


# INTEGRAL BALUN, 50 il TYPE N 


* ALL ELEMENTS INSULATED FROM BOOM 
NO GAIN LOSS FROM WEATHERING! 


Stolen Equipment 


Modal HM-4 Has 5 16 32 inroad Frta 
Mplomlft HTs ICOM10 2 1 5 and Standard 
146A 17 CKJ 

Modal HM-S Same i* hiIjow but w-lh 
PL 259corirreclor fZ.QO 

Modal HM-JJtt, Same Mh INC tanner, 

lOT for Wilson 1405 116 DO 

MwJH HM-2Z? Samp bul with BNC con 
noctCK TermufiBln?n 11100 

Modal HM-72B With f connector lo* 
Wilson i 40P a Tempo 110.00 


HANDLES FULL KILOWATT CW 


* 13 FT SELF-SUPPORTING BOOM 


STOLEN FROM AIRLINE BAGGAGE, probably either in 
Minneapolis's?. Raul or San Francisco. Wilson WE 800 
s/n 12521811 with ID while no brand" Nil-Cad batteries 
inside. Ilex antenna with UHF ell connector and UHF to 
BNC connector Also homebuilt baltery charger wilh 723 
1C. Mitt Nodecker, WA7TFE, Box 2632. Pocatello, 10 
8320 f. 


SURVIVES SBMFH WINDS 


• WEIGHS ONLY 2-3/4 POUNDS' 


95 PREPAID UPS IN 

CONTINENTAL USA 


MODEL 

432-19 


STOLEN EQUIPMENT 1 KLM 160 wait amplifier, no I D 
2 Black Heath 2036 with Micoder and several obvious 
modificaliuns hi-low power selector on squelch knob, 
variable power on internal potentiomeler RCA plug 
replaced with 50-239, Social Security No, 350-30171? 
etched in foil on transmitter board Darrel Dorsett, 
K9JKZ, Kankakee Area Career Center Rl 2, Road 100-W. 
Bourbannais, IL 50914 


DU AN 1 I TY DISCOUNTS AVAILABLE WHITE 
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MT- 3 onn/\ 


*NtfNNA 


tUNEfl 


since DenTron introduced its 


Times have 


first tuner. With rapid growth in condominiums and hous¬ 
ing developments, we have new problems that require new 
solutions. 

DenTron decided to rethink the tuner and what its to¬ 
tal capabilities should be. 

The MT-3QQ0A is a capsulized solution to many prob¬ 
lems. It incorporates 4 unique features to give you the 
most versatile antenna tuner ever built. 

First, as a rugged antenna tuner the MT-3000A easily 
handles a full 3KW pep. It is continuous tuning TB-30mc. 
It matches everything between 160 and 10 meters. 

Second, the MT-3000A has built-in dual watt meters. 

Third, it has a built-in 50 ohm dummy load for proper 
exciter adjustment. 

Fourth, the antenna selector switch: (a) enables you 
to toy-pass the tuner direct; (b) select the dummy load or 5 
other antenna systems, including random wire or balanced 
feed. 


The compact size alone of the MT-3000A I5%" a 14" 
x 14") makes it revolutionary. Combine that with its four 
built-in accessories and we're sure you'll agree that the MT- 
3000A is one of the most innovative and exciting instru* 
ments offered for amateur use. 

At $349.50 the MT-3000A is not inexpensive. But 
it is less than you'd expect to pay for each of these accesso¬ 
ries separately. 

As unique as this tuner is, there are many things it 
shares with all DenTron products. It is built with the same 
meticulous attention to detail and American craftsmanship 
that is synonymous with DenTron. 

After seeing the outstanding MT 30GOA, wouldn't you 
rather have your problems solved toy DenTron? 


2100 Enterprise ftarkwov 
Onto 4400? 
( 216 ) 425-3173 


ffodio CO Inc 
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CRYSTAL FILTERS and DISCRIMINATORS 


9.0 MH; 

FILTERS 



XF9-A 

2.5 kHz 

SSB TX 

$33.55 

XF9-B 

2,4 kHz 

SSB RX/TX 

$4 7.75 

XF9-C 

3,75 kHz 

AM 

$51,40 

XF9-D 

5.0 kHz 

AM 

$51.40 

XF9-E 

12 0 kHz 

NBFM 

$51.40 

XF9-M 

0.5 kHz 

CW (4 pole) 

$35.95 

XF9-NB 

0 5 kHz 

CW (8 pole) 

$63.95 

9,0 MHz 

crystals 

(Hc25/u) 


XF900 

9000.0 kHz 

Carrier 

$4,15 

XF901 

8998,5 kHz 

USR 

$4.15 

XF902 

9001.5 kHz 

LSD 

$4.15 

XF903 

8999.0 kHz 

DFO 

$4 15 

r 05 

Hc25/u Socket Chassis 

.50 

F06 

Mc25/u Socket P.C, Board 

.50 


Expat t 
Inquiries 
Invited 

Shipping 
$L50 
per filter 


VARACTOR TRIPLERS 


TNt low cut, eatjr way te opt 1 r a to on the 4 32 MHz and 12% MHz bands. 
Fur OSCAR 7 t mode 8, drive Hie MMv432 family varactor trlpltr with your 
2 meter transmitter. The wideband varacier tripiers ewer the full 2M/432 
band without rcutning. 

NG power supply required lor varactor tripiers; efficiency approximately 50"*. 
Three models available at 432, two at 12%. 


Model Max Drive 

MMv432 30 W $65.95 

MMV432M 50 W $85.95 

MUv432H 70 W $125,95 

MMvl29G 20 W $75.95 

MMvl296H 35 W $99,95 


30 W $65.95 

50 W $85.95 

70 W $125,95 

20 W $75,95 



RECEIVE CONVERTERS 



MODELS FOR ALL BANDS 50 MHz 
THRU 1296 MHz. LOW NOISE OP¬ 
TIONS AT 432 MHz. 


STANDARD I F. 1QM. IF OPTIONS 6M & 2M 

POWER 12V D C. Shipping $250 

MMcl44 N. F. 2,8 dfi typ. $49,95 

MMc432 N. F. 3,8 dB typ. $59.95 

MMc438/ATV Ch2 or Ch3 IF $79,95 

MMe 1296 N. F. 8.5 dB typ. $69.95 

ANTENNAS (FOR CONCORD, VIA UPS) 

144 148 MHz J-SLOTS 

8 OVER 8 HORIZONTAL POL, 4 12 3 dRd D8/2M $45,95 

8 BY 8 VERTICAL POL, D8/2M VERT, $53.95 

8 \ 8 TWIST 8XY/2M $47,65 . 


$45,95 

$53.95 


420-450 MHz 
MULTIBEAMS 


4 0 EL. 
88 EL. 


GAIN 4 15,7 dBd 70/MSM48 
CAEN 4 IB S dRd 70/MBMB8 


UHF LOOP YAGJS 

26 LOOPS GAIN 4 20 dRi 

1250-1340 MHz 1296 LV 

16500 750 MHz 1691 LY 


$49,95 

$73.50 


$56.95 

$63.95 


Send 30r (2 stamps) (or full detail? of KVG Crystal product? and all 
your V4F £ UHF equipment requirements. 

Pee -Selector Fi Hen Amplifier? 5SB Transveriers 

Varactor Trip Err? Crystal Filters FM Tramvtrlers 

Decade Pre-Scattn Frequency Meters VHF Conveners 

Antennas Oicilfalor Crystal? UHF Converters 


Spectrum 
International, Inc. 
Post Office Box 1084 
ncord, Mass. 01742, USA 




GREGORY ELECTRONICS 

The FM Used 
Equipment People. 


1 ... i 

i 

* 

rwffd- -4^ c # 

I , , r hJL h 

- P 

I 

: 



New Low Price! 


2 Meter Portable 
G.E. MASTR PR 36 

132-150 MHz -5 Watts 

ALL SOLID STATE 
with Ni-Cad Battery 

Reg. 

$ 2<8 4188 . 

NOW ■ WWl 


Vehicular Charger 4EP63A {sold only with unit 1 $25. 

A,C. Charger (subject to avails biJiryjb. . .$25. 

Speaker/Mike Type EM36 .... .$15. 




GREGORY ELECTRONICS CORP. 

245 HI. 46, Saddle Brook. N.J. 07662 
Phone: (201) 489-9000 


Cleveland 

Hamfest! 


SATURDAY 
SEPT. 9th, 1978 
8:00 AM to 6:00 PM 

COUNTY FAIRGROUNDS 
Berea, Ohio 

Admission: $2.00 
Check-In on 146.52 

For more info, Write to: 

Cleveland Hamfest Assoc. 

P.O.Box 27211 
Cleveland, Ohio 44127 
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DIODES/ZENERS 


1N914 

10 Ov 

10mA 

.05 

1N4005 

600v 

1 A 

.08 

1N4007 

lOOOv 

1A 

.15 

1N4148 

75v 

10mA 

.05 

1N4733 

5.1 v 

1 W Zener 

.25 

1N753A 

6.2v 

500 mW Zener 

.25 

1N758A 

lOv 

t f 

.25 

1N759A 

12v 

11 

.25 

1N5243 

1 3v 

ft 

.25 

1N5244B 

14v 

ft 

.25 

1N5245B 

15v 

9 4 

.25 


SOCKETS/BRIDGES 


TRANSISTORS, LEDS, etc. 


CMOS 

4000 .15 

4001 .15 

4002 .20 

4004 3.95 

4006 .95 

4007 .20 

4008 .75 

4009 .35 

4010 .35 

4011 .20 

4012 .20 

4013 .40 

4014 .75 

4015 .75 

4016 .35 

4017 .75 

4018 .75 

4019 .35 

4020 .85 

4021 .75 

4022 .75 

4023 .20 

4024 .75 

4025 .20 

4026 1.95 

4027 .35 

4028 .75 

4030 .35 

4033 1.50 

4034 2.45 

4035 .75 

4040 .75 

4041 .69 

4042 .65 

4043 .50 

4044 .65 

4046 1.25 

4049 .45 

4050 .45 

4066 .55 

4069/74 C04 .25 

4071 .25 

4081 .30 

4082 .30 

MC 14409 14.50 

MC 14419 4.85 

45 11 .95 

74C151 1.90 


7400 

7401 

7402 

7403 

7404 

7405 

7406 

7407 

7408 

7409 

7410 

7411 

7412 

7413 

7414 

7416 

7417 
7420 

7426 

7427 
7430 
7432 

7437 

7438 

7440 

7441 

7442 

7443 

7444 

7445 

7446 

7447 

7448 

7450 

7451 

7453 

7454 

7460 

7470 

7472 


8-pin 

pcb 

.20 

ww 

.35 

14-pin 

pcb 

.20 

ww 

.40 

16-pin 

pcb 

.20 

ww 

.40 

18-pin 

pcb 

.25 

ww 

.75 

22-pin 

pcb 

35 

ww 

.95 

24-pin 

pcb 

.35 

ww 

.95 

28-pin 

pcb 

.45 

ww 

1.25 

40-pin 

pcb 

.50 

ww 

1.25 


2N2222 
2N2907 

2N3906 PNP {Plastic - Unmarked) 

2N3904 NPN {Plastic - Unmarked) 

2N3054 NPN 

2N3055 NPN 15A 60v 

TIPI 25 PNP Darlington 

LED Green, Red, Clear, Yellow 
D.L.747 7 seg 5/8" High com-anode 

MAN72 7 seg com-anode (Red) 

MAN3610 7 seg com-anode (Orange) 

MAN82A 7 seg com-anode (Yellow) 

MAN74A 7 seg corn-cathode {Red) 

FND359 7 seg corn-cathode (Red) 


NPN 

PNP 

PNP 


(2N2222 Plastic. 10) 


2 Amp Bridge 


To-3 Sockets 
100-prv 


25 Amp Bridge 200-prv 


.25 

.95 

1.95 


.15 

,15 

,10 

.10 

.35 

.50 

.35 

.15 

1.95 

1.25 

1.25 

1.25 

1.50 

1.25 


9000 SERIES 


9301 

9309 

9322 

MICRO 

74$188 

1702A 

MM 5314 

MM5316 

2102-1 

2102L-1 

2114 

TR1602B 

TMS 4044- 

8080 

8212 


.85 95H03 1.10 

.35 9601 .20 

.65 9602 .45 

'S, RAMS, CPU'S, 
E-PROMS 


3.00 

4.50 
3.00 

3.50 
1.45 
1.75 

9.50 

3.95 

9.95 

8.95 

2.95 


8214 

8224 

8228 

8251 


8.95 

3.25 

6.00 

8.50 


8255 10.50 

8T13 1.50 


8T23 

8T24 

8T97 


1.50 

2.00 

1.00 




- T T 

L - 



7473 

.25 

74176 

.85 

74H72 

.35 

7474 

.30 

74180 

.55 

74H101 

.75 

7475 

.35 

74181 

2.25 

74H103 

.55 

7476 

.40 

74182 

.75 

74 HI 06 

.95 

7480 

.55 

74190 

1.25 



7481 

.75 

74191 

.95 

74 LOO 

.25 

7483 

.75 

74192 

.75 

74L02 

.20 

7485 

.55 

74193 

.85 

74L03 

.25 

7486 

.25 

74194 

.95 

74L04 

.30 

7489 

1.05 

74195 

.95 

74L10 

.20 

7490 

,45 

74196 

.95 

74L20 

.35 

7491 

.70 

74197 

.95 

74L30 

.45 

7492 

.45 

74198 

1.45 

74L47 

1.95 

7493 

.35 

74221 

1.00 

74L51 

.45 

7494 

.75 

74367 

.75 

74L55 

.65 

7495 

.60 



74L72 

.45 

7496 

.80 

75108A 

.35 

74L73 

.40 

74100 

1.15 

75491 

.50 

74L74 

.45 

74107 

.25 

75492 

.50 

74L75 

.55 

74121 

,35 



74L93 

.55 

74122 

.55 



74L123 

.85 

74123 

.35 

74H00 

.15 



74125 

.45 

74H01 

.20 

74S00 

.35 

74126 

.35 

74H04 

.20 

74S02 

.35 

74132 

,75 

74H05 

.20 

74S03 

.25 

74141 

.90 

74H08 

.35 

74S04 

.25 

74150 

.85 

74H10 

.35 

74S05 

.35 

74151 

.65 

74H11 

.25 

74S08 

.35 

74153 

.75 

74H15 

.45 

74S10 

.35 

74154 

.95 

74H20 

.25 

74S11 

.35 

74156 

.70 

74H21 

.25 

74S20 

.25 

74157 

.65 

74H22 

.40 

74S40 

.20 

74161 

.55 

74H30 

.20 

74S50 

.20 

74163 

.85 

74H40 

.25 

74S51 

.25 

74164 

.60 

74H50 

.25 

74S64 

.15 

74165 

1.10 

74H51 

.25 

74S74 

.35 

74166 

1.25 

74H52 

.15 

74S112 

.60 

74175 

.80 

74H53J 

.25 

74S114 

.65 



74H55 

.20 




.10 

.15 

.15 

.15 

.10 

.25 

.25 

.55 

.15 

.15 

.15 

.25 

.25 

.25 

.75 

.25 

.40 

.15 

.25 

.25 

.15 

.20 

.20 

.20 

.20 

1.15 

.45 

.45 

.45 

.65 

.70 

.70 

.50 

.25 

.25 

.20 

.25 

.40 

.45 

.40 


MCT2 .95 

8038 3.95 

LM201 .75 

LM301 .45 

LM308 (Mini) .95 
LM309H ,65 

LM309K (340K-5 )85 
LM310 .85 

LM311D(Mini) .75 
LM318(Mini) 1.75 
LM320K 5(7905)1. 65 
LM320K12 1.65 


LINEARS, REGULATORS, etc. 

1320T5 1.65 LM340K15 1.25 

1320T12 1.65 LM340K18 1.25 

1320T15 1.65 LM340K24 1.25 

1324N 1.25 78L05 .75 

1339 .75 78L12 .75 

05 (340T5) .95 78L15 .75 

1340T12 .95 78M05 .75 

1340T15 .95 LM373 2.95 

1340T18 .95 LM380(8-i4 pin) .95 

1340T24 .95 LM709 (8.14 pin). 25 

1340K12 1.25 LM711 .45 


INTEGRATED CIRCUITS UNLIMITED 


74S133 .40 

74S140 .55 

74S151 .30 

74S153 .35 

74S157 .75 

74S158 .30 

74S194 1.05 

74S257 (8123) 1,05 


74LS00 

74LS01 

74LS02 

74LS04 

74LS05 

74LS08 

74LS09 

74LS10 

74LS11 

74LS20 

74LS21 

74LS22 

74LS32 

74LS37 

74LS38 

74LS40 

74LS42 

74LS51 

74LS74 

74LS86 

74LS90 

74LS93 

74 LSI 07 

74 LSI 23 

74LS151 

74 LSI 53 

74LS157 

74LS164 

74 LSI 93 

74LS367 

74LS368 


LM723 

LM725N 

LM739 

LM741 (8 

LM747 

LM1307 

LM1458 

LM3900 

LM75451 

NE555 

NE556 

NE565 

NE566 

NE567 


.20 

.20 

.20 

.20 

.25 

.25 

.25 

.25 

.25 

.20 

.25 

.25 

.25 

.25 

.35 

.30 

.65 

.35 

.35 

.35 

.55 

.55 

.40 

1.00 

.75 

.75 

.75 

1.00 

.95 

.75 

.65 


.40 

2.50 

1.50 
14) .25 

1.10 

1.25 

.65 

.50 

.65 

.35 

,85 

.95 

1.25 

.95 


2107B-4 4.95 
2708 9.50 

Z80PIO 8.50 


7889 Clairemont Mesa Boulevard, San Diego, California 92111 

(714) 278-4394 (Calif. Res.) DISCOUNTS 

AH orders shipped prepaid No minimum y ota j Order Deduct 

Open accounts invited COD orders accepted $35-$99 10% 

Discounts available at OEM Quantities California Residents add 6% Sales Tax 

All IC's Prime/Guaranteed. All orders shipped same day received. 1000 20% 

24 Hour Toll Free Phone 1-800- 854-2211 American Express / BankAmericard / Visa / MasterCharge 




NEW TOLL FREE PHONE 800-528-1417 

Now phone in your orders no charge (minimum phone order $15.00) 

Or mail in your order — no minimum on mail orders 

NEW LOW PRICES - FOR FACTORY PRIME PARTS 

We DO NOT sell surplus, retests or other low quality parts. Make up your 
order from this AD and our current catalog and phone it in today — 
Operators on duty 9 AM to 6 PM MST, 


PfUMETTL 

PRICE 

CMOS 

PRICE 

7400 

14 

CO 4001 

23 

7402 

18 

CD 4010 

45 

7404 

18 

CD 4011 

23 

7410 

.18 

CD 4013 

39 

7413 

30 

CD 4016 

45 

7420 

18 

CD 401? 

70 

7432 

.25 

CD 4020 

90 

7441 

.79 

CD 4023 

23 

7447 

59 

CD 4024 

.75 

7473 

.35 

CD 4029 

90 

7474 

.35 

CD 4044 

70 

7485 

.65 

CD 4046 

1 25 

7490 

.39 

CD 4049 

45 

7492 

39 

CD 4050 

45 

7493 

.39 

CD 4051 

70 

74121 

35 

CD 4069 

.23 

74123 

45 

CD 4071 

.23 

74154 

79 

CD 4081 

.23 

74161 

79 

CD 4511 

,95 

74176 

.70 

CD 4518 

85 

74177 

70 

MC 14409 

9 95 

74192 

69 

MC 14410 

9 28 

74193 

.69 

MC 14419 

3 26 


VOLTAGE 

REGULATORS 

PRICE 

7805 .94 

7806 94 

7808 94 

7812 94 

7615 94 

7824 .94 

7905 .94 

7906 ,94 

7908 ,94 

7912 .94 

7915 ,94 

7924 .94 

Mix or March any 
10 of above 
for $8 95 


LINEARS 

poire 

LM 301 AN 35 

LM 307N 35 

LM 31 IN 75 

LM 324N 80 

LM380N 1.25 

LM381N 1 79 
LM 386N .99 

NE/I M 566CN 75 

NE/LM 567 99 

LM 3900 65 

L M 3909 75 


ASSORTED 

SPECIALS 

PRICE 

40673 .99 

MPF102 .35 

95H90 9.50 

11C90 15.50 

7207A 5.75 

7208 15,95 

5,24288 
Crystal 


NE555 TIMER 35 


741 OP AMP 35 


6.95 


SUPER 

BUY 

TOUCH TONE 
ENCODER KIT 

Only $23.95 

Includes: 

* Digitran Keypad 

* Integrated Circuii 

* Crystal 

* Ctrcutl Board 

* au Small Pans 


LM3171 only 2 75 
Popular 723 45 

LM309K 125 


CIRCUIT SPECIALISTS CO 

BOX 3047, SCOTTSDALE, AZ 85257 

Please add 50c for shipping 

Parts by phone * Call (1) 800-528-1417 It's FREE! 

A special new number — tor a special service. 


frPOLE 350 Hi FILTER FOH SIGNAL.'ONE TRANSCEIVERS $120.00 

Finally! Superior 8-Pole CW Selectivity for 
Drake TR 4, TR-4C, TR 4 Cw 

1 M) m .r Ektt,. Hf WML, Owi 1 »fM Uc»p wwM i-i*- Gitol# c* fili« », 
tHdCn nAtft HHDkiH Ho* [F WA | 1 WB 

*r.l *M«nl Infl L ,1 I l(> w 

At Last! Superior 8-Pole CW Selectivity for 
Kenwood TS-820 

MUTUAL LUVS iN it t ,Ot>D ruMUi^f JH Hr #' *ctb, HO Hj 11 em® 

Evil OHM Van WK 1 DI ilMAid ■ L, aar CW fihr- *i*xr> ■* M 90 Mi <1 4 ki. 

*,id 1SCOH, M, to, it L K Jiff D 1 1 l9U HD 

600 Hz 6 Pole First !F Filter for Drake Ft 4C 

IrnftroW MV PWtk lliv M h eimi; L Ih.iir I-ini i ui I.-.nJ im Rujin Nikth IHI 

'll iFw rvili 1 -i LF. .,">I II lull U.iuitlira I'm .'-.a*'. » viru^ iltAikvd- il 

Mm *#V«'w4 rh«a ■n|*,’m 1 .«jhj'illOT, and tfo'h in# r<Btll*,| hi If- krfklniu. 

(t " ■" '* ,H it* -nr* P hJ '#'Mf 8 #f' 1 E*mJ leu I nil., .j.Mtn' f.fi 

cr an ti uni w »*>*. m tc* *>■ ti i y> 

125 Hz 8-Pole Second-1 F Fitter for Drake R 4C 

fitikl Mptil MHUMi JDQ I 6 « - KMbFCult QILM luF*U ti* 4 * 4 {v-Uvii evh* a . tf i,f,j 

u'njF- tNnriU Inlit iCHAft iMOfM lb#, Fihil Flu auilin lillar ui rfu Mil hrkptlra# |hAA kulUEF 

P ,1« ■'•cLiwilv wi *ijC 'eon -te.i.t* *.-1-, —«hi, Flifm *«»■.»*. #!■■, *«ni <#*h«.w3 bk 

□ Ilk' dull.,' IMlliMIkl y«1 wkF w M'l|, #•■ imIiu 1-Ilk- Fl, iFnfM'J^k IK#-##' II#-I'fU|Fm- ■ 

("■LM. 4i.*.«■, M,i4.««pukur#v Milk- ,ji >r# (I *C l.'F *T M Lhi 


Operators ? 

JULttention: 

Wiese crystal JiUcrs 
arc Jar you) 

All filters contain 

specially- treated high Q crystals, 

Sherwood Engineering Inc. 

1268 SoLdh Ogden St. 

Denver. Colo. 80210 
(303)722-2257 

Money Dack if noi sansfied 




C0MPL4(NTS?J 


SEE FOH YOURSELF' 

NATIONWIDE 

SPECTRUM- 
ANALYSIS SERVICE 

FOR ALL LEGAL AMATEUR 
TRANSMITTERS 

NUi® im.-m k jj ri • > T | *, t i n 114111,11 i* 

■ • «• I ,1.4fc B-iPr fj. Pi ri f | ■ % I r mfcl J| -llrflil 
* * *\ l^ 1 T 1 ‘ p i-l *F l 0«d il ,f 

h ,"I hi. ^ * 1 >wl IriiMH iPiiJ 

iurifei Ip.J jPmh^ ►jhi** 


I/S 


iHOLOfipiAPM 

ilPTIfENiL 

ttOil *W mp 

M7 95 

**Ctl HI 

*25“ 


Add S3 iter <in]-r ^himilny, 

Sfi OWPrwjn air 

DeakH If>qu i r ics V\fek;ome 


@ i - 




* . IS * #,1 F ■ 


SPECTR 0 NICS, 
( 312 ) 848-6777 


INC, 

1000 CURflELD ST 1 
DM PARK ILL 60304 



solid state continuous coverage 

ME 



INC. 


AREA CODE 
(301) 


The DrakeTl -7 


WASHINGTON 953-9535 - BALTIMORE 792-OAOO 
9624 FT. MEADE RD. LAUREL, MO. 20810 



















RANDOM WIRE ANTENNA TUNER 


All tuind operation ( 160-10 meters) with 
any random length of wine. 200 watt 
output power capability—will work with 
virtually any transceiver Ideal for port¬ 
able or home munition, Greal for ujiurt- 
menis and hotel rooms—simply run a 
wire Inside, out a window, or anyplace 
available. Tifiklcui toroid Inductor for 
small size: 4-1/4" x2-3/8" x 3", him 1 negli¬ 
gible li jss. I In ill -in noon tune-up Indicator. 
90-239 connect nr. Attractive bronze 
finished enclosure. 


THf ORIGINAL Random Wire Antenna 
luner in use by amateurs for h vear> 


SST T-2 ULTRA TUNER 


Tunes out SWK on any coax feci antenna as well as random 
wires. Works great on all bands (80-10 meters) with any 
transceiver miming up U> 200 watts power out put, 

I ncreases usable Tjanrfvvhhh of any antenna. Tunes out SWRon 
mobile whips front inside your car. 

Uses efficient toroid inductor and specially made capacitors 
for Miiull size: 5“ 1/4" x 2-1/4" x 2-1/2". Rugged, yet compact. 
Negligible line hiss. Attractive bronze finished enclosure. 
SO-239 coax connectors arc used for transmitter hi]ml and 
coax fed antennas. Convenient binding poets are provided for 
random wire and ground connections. 


only $29.95 


3449.95 wire and tested 


Mobile Impedance Transformer 

Mutches 52 ohm coax to the lower lni|>e<lanee of a mobile 
whip or vertical. Imposition switch with ta|>s spread 
between 3 and 52 ohms. Hrondluuid from 1-30 Mhz Will 
work with virtually any transceiver—J *00 watt output 
j k twtr cajmbllity, SO-2J19 conn ectt >rs. Toroid Inductor U tr 
small size: 2-3/4" x 2T \ 2-1/4". Attractive bronze finish. 


SST A-l VIII Amplifier Kit 


1 watt Input gives you 15 watts output across the entire 

2 meter l)und without re-tuning. This easy-to-build kit 
(approx. 1/2 hr, assembly ) includes everything you need 
for a complete amplifier. All top quality components. 
Com|ttitibIe with all 1-3 watt 2-meter transceivers. Short 
and open protected—* nut damaged by high SWR. 

KU includes; 

• Etched and drilled G-10 epoxy solder plated board. 

• 1 leaf sink and mounting hardware. All eomjHmeuts— 
Inch id lug pre-wound coils. 

• Top quality TRW RF power transistor, 

• ( oniplcte assembly Instruction with details on a 
carrier operated T/K switch. 


GUARANTEE 


All SST products are guaranteed for 1 year. In addition, 
ihey may l>e returned within 11) * lays for u lull refund (less 
shipping) if you arc not satisfied for any reason. Please 
add 32 for shipping and handling, (aiif. residents, pi ease 
add sales tax, COI > orders OK In phone. 
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Alabama 


LONG'S ELECTRONICS 

2808 7TH AVENUE SOUTH 
BIRMINGHAM, AL 35202 
800-633-3410 

Call us Toll Free to place your order 


Alaska 


RELIABLE ELECTRONICS 

3306 COPE STREET 
ANCHORAGE, AK 99503 
907-279-5100 

Kenwood, Yaesu, DenTron, Wilson, 
Atlas, ICOM, Rohn, Tri-Ex. 


Arizona 


HAM SHACK 

4506 A NORTH 16TH STREET 
PHOENIX, AZ 85016 
602-279-HAMS 
Serving all amateurs from 
beginner to expert. 


KRYDER ELECTRONICS 

5520 NORTH 7TH AVENUE 
NORTH 7TH AVE. SHOPPING CTR. 
PHOENIX, AZ 85013 
602-249-3739 
We service what we sell. 


POWER COMMUNICATIONS 

6012 NORTH 27th AVE. 
PHOENIX, AZ 85017 
602-242-6030 
Arizona's #1 Ham Store. 
Kenwood, Drake, ICOM & more. 


QSA 599 AMATEUR RADIO CENTER 

11 SOUTH MORRIS STREET 
MESA, AZ 85202 
602-833-8051 

Eimac Distributor. New & Used 
Equipment, Parts - Surplus too! 


California 


C & A ELECTRONIC ENTERPRISES 

22010 S. WILMINGTON AVE. 

SUITE 105 
P. O. BOX 5232 
CARSON, CA 90745 
213-834-5868 

Not the Biggest, but the Best — 
since 1962. 


HAM RADIO OUTLET 

999 HOWARD AVENUE 

BURLINGAME, CA 94010 

415-342-5757 

Visit our stores in Van Nuys 

and Anaheim. 


QUEMENT ELECTRONICS 

1000 SO. BASCOM AVENUE 
SAN JOSE, CA 95128 
408-998-5900 

Serving the world’s Radio Amateurs 
since 1933. 


TOWER ELECTRONICS CORP. 

24001 ALICIA PARKWAY 
MISSION VIEJO, CA 92675 
714-768-8900 

Authorized Yaesu Sales & Service. 
Mail orders welcome. 


Colorado 


MILE-HI COMMUNICATIONS, INC. 

1970 SOUTH NAVAJO 
DENVER, CO 80223 
303-936-7108 
Rocky Mountain's newest 
ham store. Lee Tingle KpLT. 


Connecticut 


AUDIOTRONICS INC. 

18 ISAAC STREET 
NORWALK, CT 06850 
203-838-4877 

The Northeast's fastest growing 
Ham Dept, dedicated to service. 


Florida 


AGL ELECTRONICS, INC. 

1800-B DREW ST. 
CLEARWATER, FL 33515 
813-461-HAMS 
West Coast’s only full service 
Amateur Radio Store, 


AMATEUR RADIO CENTER, INC. 

2805 N.E. 2ND AVENUE 
MIAMI, FL 33137 
305-573-8383 

The place for great dependable 
names in Ham Radio. 


MARC'S 

CENTRAL EQUIPMENT CO. r INC. 
18451 W. DIXIE HIGHWAY 
NORTH MIAMI BEACH, FL 33160 
305-932-1818 

See Marc, WD4AAS, for complete 
Amateur Sales & Service. 


RAY'S AMATEUR RADIO 

1590 US HIGHWAY 19 SO. 
CLEARWATER, FL 33516 
813-535-1416 
West coast's only dealer: 

Drake, Icom, Cushcraft, Hustler. 


Illinois 


AUREUS ELECTRONICS, INC. 

1415 N. EAGLE STREET 
NAPERVILLE, IL 60540 
312-420-8629 
"Amateur Excellence” 


ERICKSON COMMUNICATIONS, INC. 

5935 NORTH MILWAUKEE AVE. 
CHICAGO, IL 60646 
312-631-5181 

Hours: 9:30-5:30 Mon, Tues, Wed, 
Fri; 9:30-9:00 Thurs; 9:00-3:00 Sat. 


SPECTRONICS, INC. 

1009 GARFIELD STREET 
OAK PARK, IL 60304 
312-848-6777 

Chicagoland's Amateur Radio 
leader. 


Indiana 


HOOSIER ELECTRONICS, INC. 

P. O. BOX 2001 

TERRE HAUTE, IN 47802 

812-238-1456 

Ham Headquarters of the Midwest. 
Store in Meadows Shopping Center. 


KRYDER ELECTRONICS 

GEORGETOWN NORTH 
SHOPPING CENTER 
2810 MAPLECREST RD. 

FORT WAYNE, IN 46815 
219-484-4946 

We service what we sell. 10-9 T, 
TH, F; 10-5 W, SAT. 
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Amateur Radio Dealer 


Iowa 


BOB SMITH ELECTRONICS 

RFD #3, HIGHWAY 169 and 7 
FT. DODGE, IA 50501 
515-576-3886 
For an EZ deal. 


Kansas 


ASSOCIATED RADIO 

8012 CONSER P. 0. B, 4327 
OVERLAND PARK, KS 66204 
913-381-5901 

Amateur Radio's Top Dealer. 
Buy — Sell — Trade 


Kentucky 


COHOON AMATEUR SUPPLY 

HIGHWAY 475 
TRENTON, KY 42286 
502-886-4535 

Yaesu, Ten-Tec, Tempo, DenTron. 
Our service is the BEST. 


Maryland 


THE COMM CENTER, INC. 

9624 FT. MEADE ROAD 
LAUREL PLAZA RT. 198 
LAUREL, MD 20810 
301-792-0600 

R.L. Drake, Ten-Tec, Icom, Wilson, 
Tempo, DenTron, Mosley, Cushcraft 


PROFESSIONAL 
ELECTRONICS CO., INC. 

1710 JOAN AVENUE 
BALTIMORE, MD 21234 
301-661-2123 

A professional place for amateurs. 
Service-sales-design. 


Massachusetts 


TUFTS RADIO ELECTRONICS 

209 MYSTIC AVENUE 
MEDFORD, MA 02155 
617-395-8280 
New England's friendliest 
ham store. 


Michigan 


ELECTRONIC DISTRIBUTORS 

1960 PECK STREET 
MUSKEGON, Ml 49441 
616-726-3196 

Dealer for all major amateur 
radio product lines. 


RADIO SUPPLY & ENGINEERING 

1207 WEST 14 MILE ROAD 
CLAWSON, Ml 48017 

313-435-5660 

10001 Chalmers, Detroit, Ml 
48213, 313-371-9050. 


Minnesota 


ELECTRONIC CENTER, INC. 

127 THIRD AVENUE NORTH 

MINNEAPOLIS, MN 55401 

612-371-5240 

ECI is still your best buy. 


PAL ELECTRONICS INC. 

3452 FREMONT AVE. NORTH 
MINNEAPOLIS, MN 55412 
612-521-4662 

The Midwest’s Fastest Growing 
Ham Dealer. 


Missouri 


MIDCOM ELECTRONICS, INC. 

2506 SO. BRENTWOOD BLVD. 
ST. LOUIS, MO 63144 

314-961-9990 

At Midcom you can try before you 
buy! 


Nebraska 


COMMUNICATIONS CENTER, INC. 

443 NORTH 48 ST. 

LINCOLN, NE 68504 
800-228-4097 

Kenwood, Yaesu, Drake and more 
at discount prices. 


Nevada 


COMMUNICATIONS CENTER WEST 

1072 RANCHO DRIVE 
LAS VEGAS, NV 89106 
800-634-6227 

Kenwood, Yaesu, Drake and more 
at discount prices. 


New Hampshire 


EVANS RADIO, INC. 

BOX 893, RT. 3A BOW JUNCTION 
CONCORD, NH 03301 
603-224-9961 

Icom, DenTron & Yaesu dealer. 

We service what we sell. 


New Jersey 


ATKINSON & SMITH, INC. 

17 LEWIS ST. 
EATONTOWN, NJ 07724 
201-542-2447 
Ham supplies since “55". 


RADIOS UNLIMITED 

1760 EASTON AVENUE 
SOMERSET, NJ 08873 
201-469-4599 
New Jersey's newest 
complete Amateur Radio center 


THE BARGAIN BROTHERS 

216 SCOTCH ROAD 
GLEN ROC SHOPPING CTR. 
WEST TRENTON, NJ 06828 
609-883-2050 

A million parts - lowest prices 
anywhere. Call us! 


New Mexico 


ELECTRONIC MODULE 

601 N. TURNER 
HOBBS, NM 88240 
505-397-3012 

Yaesu, Kenwood, Swan, DenTron, 
Tempo, Atlas, Wilson, Cushcraft 


New York 


ADIRONDACK RADIO SUPPLY, INC. 

185 W. MAIN STREET 
AMSTERDAM, NY 12010 
518-842-8350 

Yaesu dealer for the Northeast. 


GRAND CENTRAL RADIO 

124 EAST 44 STREET 
NEW YORK, NY 10017 
212-682-3869 

Drake, Atlas, Ten-Tec, Midland, 
Hy-Gain, Mosley in stock 


HAM-BONE RADIO 

3206 ERIE BLVD. EAST 
SYRACUSE, NY 13214 

315-446-2266 

We deal, we trade, all major brands! 


RADIO WORLD 

ONEIDA COUNTY AIRPORT 
TERMINAL BLDG. 

ORISKANY, NY 13424 
315-337-2622 

New & Used ham equipment. 

See Warren K2IXN or Bob WA2MSH. 
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Ohio 


AMATEUR RADIO 

SALES & SERVICE INC, 

2187 E. LIVINGSTON AVE. 
COLUMBUS, OH 43209 
614-236-1625 
Antennas for all services. 


UNIVERSAL AMATEUR RADIO, INC. 

1280 AIDA DRIVE 
REYNOLDSBURG, (COLUMBUS) OH 
43068 

614-866-HAMS 

Drake, Yaesu, Ten Tec, KDK, Wilson, 
DenTron, Tempo, Sigma. 


Oklahoma 


RADIO STORE, INC. 

2102 SOUTHWEST 59th ST. 

(AT 59th & S. PENNSYLVANIA) 
OKLAHOMA CITY. OK 73119 
405-682-2929 

New and used equipment — 
parts and supply. 


Oregon 


PORTLAND RADIO SUPPLY CO, 

1234 S.W. STARK STREET 
PORTLAND, OREGON 97205 
503-2288647 

Second location, 1133 S. Riverside 
Avenue, Medford, OR 975GL 


Pennsylvania 


ARTCO ELECTRONICS 

302 WYOMING AVENUE 
KINGSTON. PA 18704 
717*288 8585 

The largest variety of semiconduc¬ 
tors in Northeastern Pennsylvania 


ELECTRONIC EXCHANGE 

136 N. MAIN STREET 
SOUDERTON, PA 18964 
215723-1200 

New & Used Amateur Radio 
sales and service. 


“HAM" BUERGER. INC, 

68 N, YORK ROAD 
WILLOW GROVE, PA 19090 
215 659-5900 

Delaware Valley's Fastest Growing 
Amateur Radio Store 


HAMTRONICS, DIV* OF 
TREVOSE ELECT. 

4033 BROWNSVILLE ROAD 
TREVOSE, PA 19047 
215-357-1400 
Same location for 25 years. 


Tennessee 


GERMANTOWN AMATEUR SUPPLY 

3203 SUMMER AVE. 

MEMPHIS. TN 38112 
800 238 6168 
No monkey business. Calf 
Toll Free, 


Texas 


AGL ELECTRONICS 

3068 TOREST LANE, SUITE 309 
DALLAS. TX 75234 
214-241 6414 {within Texas) 
Out-of-State, Call our toll free 
number 800 527 7418. 


HARDIN ELECTRONICS 

5635 E, ROSE DALE 

FT, WORTH, TX 76112 

817-461-9761 

Your Full Line Authorized 

Yaesu Dealer. 


Wisconsin 


AMATEUR 

ELECTRONIC SUPPLY, INC. 

4828 WEST FOND du LAC AVENUE 
MILWAUKEE, Wl 53216 
414 444 4200 

Open Mon & Fri 9 9, Tues, Wed, 
Thurs, 9-5:30, Sat. 9-3. 


Washington 


AMATEUR RADIO SUPPLY CO. 

6213 13TH AVENUE SOUTH 
SEATTLE, WA 98108 
206 767 3222 

First in Ham Radio in Washington 
Northwest Bird Distributor 


Dealers: 


You should be 
here too! Contact 
HAM RADIO today 
for complete details. 

1 °^ 800 - 258-5353 


ALUMA 

TOWERS 


f 

60 Ft 
Ham Crank-Up 
Model T-60-H 


40 FI 
Crank-Up 
Ham Model M40 

HIGHEST QUALITY 


MADE IN ALUMINUM 

* TELESCOPING 

(CRANK UP) 

* GUYED 

* TILT OVER MODELS 

QUALITY MADE 


Pyce 




HAM 

COMMUNICATIONS 

MANY MODELS MFG. 

Towers to 100 feet. Specials 
designed & made See dealer 
or send for free catalog 


ALUMA TOWER CO, 

BOX 2806HR 

VERO BEACH, FLA. 32960 
PHONE (305) 567-3423 


NEW ELECTRONIC PARTS 

ICS - TRANSISTORS-PROIOBQARDS RESISTORS 
CAPACITORS - DIODES SWITCHES COHKECTO R5 
VOLTAGE REGULATORS CABINETS HEAT SINKS 
FUSES A MUCH MORI STAMP BRINGS CATALOG 


SPECIALS 

KEYBOARD ENCLOSURES 



BLUE BASE SPECIFY 
WHITE (TR BLACK TOP 


TWO SIZES WDM 

14 A3 3 
14 U.3 3 


PRICE 

SIS 20* 
$*6 SO' 



FLUk AUf tiCAAD 

'SHIPPING INCLUDED 

A ’uDtUu / la tro/tirs 

|IJE s LwmiDqVI “flu* I PlfivFfM lUlfcfllt tri&V 


BIRD WATCHERS *<- 


Don't be absurd, buy a BIRD! 
* 4 . from your Bird distributor 


ALL ITEMS AND ELEMENTS 
ORDINARILY IN STOCK 
Prepaid Shipment m Conlmental USA Only 


MADISON 
ELECTRONICS SUPPLY, INC. 

isos McKinney Houston* texas 77002 

713/668 0260 Nites 713/497-5603 
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(Permission is granted to copy this page.) 



SAN DIEGO COUNTY AMATEUR RADIO COUNCIL,INC. 
/\ SPONSORS THE 



1978 i! 


11 


11 


AND THE 


QCWA NATIONAL CONVENTION 


SAN DIEGO 


SEPTEMBER 
22 -23 - 24 


Town & Country Convention Center 


1978 ARRL NATIONAL CONVENTION, SAN DIEGO, CALIF. SEPT. 22-24,1978 


REGISTRATION DATA FORM (Please print or type) 


NAME.CALL 


MAKE NAME BADGES AS BELOW 
CALL NAME CITY 


STREET 
CITY ... 


STATE. 


ZIP 


ADVANCE REGISTRATION WITH BANQUET (Ladies & Regular). 


Each Person-Number 

.. $19.00. t _/ 


ADVANCE REGISTRATION ONLY. $ 6.00 

ADVANCE REGISTRATION BANQUET ONLY. $13.00 

REGISTRATION ONLY—AFTER SEPT. 15,1978. $ 7.00 

BANQUET ONLY—AFTER SEPT. 15,1978 . $14.00 

LADIES LUNCHEON (None sold at door; Minimum 200). $ 8.00 


CHECK/MONEY ORDER ENCLOSED FOR $ IN PAYMENT FOR TOTAL OF ABOVE 


MAKE PAYABLE TO: SANDARC 
MAIL TO: SANDARC 
P.O. BOX 563 
POWAY, CA 92064 


TALK 

IN: 


{ 


3.900 MHZ 
146.04-.64 MHZ 
147.75-.15 MHZ 


} 


HOTEL RESERVATIONS: CONTACT, 
TOWN & COUNTRY HOTEL 
500 HOTEL CIRCLE 

SAN DIEGO, CA 92108 (714)291-7131 


NOTES: Only a limited number of banquet tickets will be sold at the door. Be sure to state you are at¬ 
tending the ARRL Convention when requesting hotel reservations. Cut off date for guaranteed reser¬ 
vations is Sept. 7, 1978. Please check your preference for breakfast Sunday, Sept. 24; L _/D XL _/ 

QCWA^i_/WCARSzLyFMZ—/MARSZ—/TRAFFIC^/WPSS. Breakfast tickets will be sold Sat,, Sept. 23 in 
the registration area. Breakfasts and prices will be controlled by the sponsoring group. Breakfasts 
held will depend on sponsors and your interest. Requests for refunds must be postmarked prior to 
Sept. 15, 1978. 

GENERAL CHAIRMAN: Sam Dear, K6BWT, 13031 Papago Dr., Poway, CA 92064 

(714)566-7893 
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In the past when your YAESU or KENWOOD dealer said ihe CW crystal 
fitter lor your set was optional you had a choice Buy one ol his standard 
units — or do without 


Box 15944B, W. Palm Beach, FL 33406 


l enclose $ ___ □ Check □ Money Ordei □ Cash 

1 Make checks payaDle to F TC ) 

I prefer to charge my 

Name ____ 

□ VISA □ Master Charge 

Account No __ Address --- 


Expiration date 
MC 4 digit no 


^MC4 


__ _ State_ 

Florida resident add 4% Sales lax 


NO LONGER! 

Now FOX TANGO no! only otters tillers similar in bandwidth to those sup 
plied Py your set s manufacturer but also sharp eight pole 2SO Hi band ■ 
wid I h tillers with superior shape lac lor s a I an unbeatable price - some 

similar units are being advertised lor SiOO 1 And even so, they are not as 

sharp 

BUT THAT’S NOT ALL 

Yaesu s CW fitters tor the FM01 FR-tot and FT-301 Senes have a 
bandwidth of 600 Hj Mosi hams feel 600 hi is too wide for today's condi¬ 
tions but that s not the only reason they Imd the going rough when the 
band is crowded No! only are our inters S-pote. bul Ihey have a superior 
shape latter and 5fl0 H* handwidlh Wide enough tor lumng ease vet 
sharp and selective enough lo cut through all but me heaviest OHM And 
lor the Kenwood CW enthusiast FOX TANGO now offers, in addition to 
me sharp eighi-p<He 250 Hi units (nr me fS-520 fl-599 and the ts fl?0 
Senes new eight-pole ADO Hi filters with characteristics superior to those 
of the regular Kenwood 600 hi units 

SOME REAL OPTIONS 

Bul talk about FREEDOM OF CHOICE 1 inexpensive easily installed diode 
switching boards arc now available tor all the above sels which permit the 
addition of up To two crystal biters In addition lo ihose tor which Ihe manu- 
laciurer provides space For example it you have no CW filler at present or 
are just buying your set (which never comes with the tiller factory-in¬ 
stalled) you can select either qS our superior units, secure in the know! 
edge ibai you can add the other later 1 1 you wish On I your ng a tread y has 
a standard CW filter installed, you can add our sharp unit so that either can 
be switch-selected often using existing iron! panel consols Just imagine 1 
Nail your rare OX with Ihe standard type inter and cut ou! the crud and 
crowd with mo flip ol a switch Now that s OPERATING 1 

HOW WE DO IT 

Some hams have wondered how we can after superior litters at such a low 
price And they are superior, not only on the basis of laboratory tests bul 
according to members ol me international Fox Tango Club who have used 
them in their rigs lor many months The answer to the "low prree dues 
lion is that these biters are made for us m Japan by a concern with almost 
a quarter cenlury pf experience m Ihe design and produebon ol these 
units, among others, for use m me best-known and most respected 
brands ol both amateur and commercial gear In Ihe pasl their tillers were 
sold exclusively to set manufacturers Now they are being offered at retail 
tor Ihe Iirst lime — and at Introductory prices — ihrough our organization 
only 

GET YOURS NOW AND SEAT THE INFLATIONARY SPIRAL! 

Our Fiber i art told on i Monty-Dock Cun a not Oam 


♦■w o * WO 


DIODE SWITCHING BOARDS permit easy mounting 

[wilhoul drilling) ol up lo two cryslal lillers or any type in addition iq 
those for which Ihe manufacturer provide?, space these hoards will 
accommodate any of me lifters hslsd below and Other types planned 
ii>r ihe future They include one stage Of arnpiihcahon io compensate 
tor drier insertion losses, if desired Complete mstrucltons SPECIFY 
Sot with which hoard u to Pi mad Its won purchase or any filter 
*70 anthcHji Idler Airmail Ppd USA Canada Overseas add Jl 


ALL TYPES 

Only $50 

Airmail Ppd US 
S Canada Overseas 
add £3 

Circle type 
desired 


FREQUENCY COUNTERS 


BY POPULAR DEMAND — we are continuing to offer 
W/with any purchase of $99 or more from ad or 
^flyer, a Fairchild clock module FCS-81QGA 
* *Vl 1 1 ^(suggested retail price $20), 


HAL TRONIX 


'*• i * i 


IHE9HE 


■41 ■> 4i *£>«* 

I v 

w 


J iLi 


* m • - ■ 


Look at these Summer Specials 


COMPLETE KITS: CONSISTING OF 
EVERY ESSENTIAL PART NEEDED 

to make your counter com 
PL E T E HAL’SDOA 7-DlGIT 
COUNTER WITH FREQUENCY 
RANGE OF ZERO TO 600 MHi 
FEATURES TWO INPUTS: ONE 
FOR LOW FREQUENCY AND ONE 
FOR HIGH FREOUENCY, AUTO 
MATIC ZERO SUPPRESSION TIME 
BASF IS 1 0 SFC OR 1 SEC GATE 
WITH OPTIONAL tG SEC GATE 
AVAILABLE ACCURACY * 
001%, UTILIZES TO’MHZ CRYS- 
TAL 5 PPM 

COMPLETE KIT. ..S>4<f. ,. $129 

HAL-3D0A 7-DIGIT C0UN1ER 
WITH FREOUENCY RANGE OF 
ZERO TD 300 MH; FEATURES 
TWO INPUTS ONE FOR LOW FRE¬ 
QUENCY AND ONE FOR HIGH FRE 
QUENCY. AUTOMATIC ZERO SUP 
PRESSIGN TIME BASE IS 1 0 SEC 
OR t SEC GATE WITH OPTIONAL 
10 SEC GATE AVAILABLE ACCU¬ 
RACY ±001% UTILIZES 10- 
MHl CRYSlAl 5 PPM 

COMPLETE KIT,,-$jrf,-,SlD9 

HAL-50 A S-DlGlT COUNTER WITH 
FREOUENCY RANGE OF ZERO TO 
50 MHr OR BETTER AUTOMATIC 
DECIMAL POINT, ZERO SUPPRES 
SION UPON DEMAND FEATURES 
TWO INPUTS ONE FOR LOW FRE 
OUENCY INPUT. AND ONE ON 
PANEL FOR USE WITH ANY IN¬ 
TERNALLY MOUNTED HAL IRON tX 
PRE SCALER FOR WHICH PRQVI 
SIGNS HAVE ALREADY BEEN 
MADE. 10 SEC AND 1 SEC TIME 
GA1ES ACCURACY - 001% 
UTILIZES 10-MHz CRYSTAL 5 
PPM 

COMPLETE KIT $109 


ATTENTION RADIO CLUBS 

tor club or yunu prnjrclr, request THE I 
mlormatwi about our DlSCOUNlS on 
any ui Ihe HAL TRONix Ms Drjcnums 
range irom 10 25% depending upon 
the Qua n my needed 

We are experienced in supplying kits in 
volume Quantities io schools, labura 
I ones dubs and common‘interesi 
groups Nobody beats HAL tRONIX 
quality and puce Just try us and see lot 
yourseil 


FROM 

HAL-TRONIX 

DELUXE 12-BUTTON TOUCH- 

TONE ENCODER KIT utilizing me new 
ICM 7206 ctnp Provides both VISUAL 
AND AUDIO mdicai ions' Comes wilh ns 
Own Ewn Inin- .irtEkti/utf alum mum catu 
net Measures only 2V* a 3V*" Com¬ 
plete jviin Touch Tone pad board 
crystal, chip and ail necessary tomim 
m;nb, la liiusti the kil 
PRICED AT , .* , *79 55 

For |hone wtio wish to mouni the encoder 
m a nand held umt. Ihe pc board meas 
ures qny 9/IS" * 1W" This part'd i ml 
wilh PC hoard crystal chip and cum- 
portents 

PRICED AT .*14 95 


PRE-SCALER KITS 

HAL 300 PRE.*19.95 

(Pre drilled GtO board and all 
components) 

HAL 300 A/PRE S29.A5 

(Same as above bul wilh preamp) 

HAL 600 PRE.$34.95 

I Pre-drilled G10 board and all 
components) 

HAL &D0 A/PflE.$39,95 

(Same as above bul wilh preamp) 


PREBUILT 

COUNTERS 

AVAILABLE 

HAL 600A .. $229.00 

HAL-300 A.$199.00 

HAL-SOA.$199,00 

ALLOW 4 TO 6 WEEK DELIVERY ON 
PFTE BUILT UNITS 


MARCXD C NOWLAND 

wezxH 


HAL-TRONIX 

RO BOX 1101, SOUTHGATE* Ml 48195 
PHONE (313) 285-1782 


SHIPPING INFOftMMlON 

ORDERS OVER *15 00 WILL FH SHIPPED POSTPAID EXCEPT ON 
rtf MS WHERE ADDITIONAL CHARGES ARE REQUESTED ON 
ORDERS LESS I HAN J1S0D PlEASE INCLUDE ADDIT IONAL 
Sf 00 FOR HANDLING AND MAIL INC CHARGES SEND SASE FOR 
FRtLfLYtH 


HA*rOrtH>t 
MflDOWN 

n^i NijvtllSrti, >>. i 

Cw Ficl tlttKjfl txeSU 

u r 

f lipH igi 

i r 

J50 X 

TFimim 

vwtna 

** W _ 


TlUBHlffl 


Cw*u Tffts fOK fcfNWOOO 

M i 

*5- 

T^«?0 

HO ® 

-i IJH,^ 

!f»W 

403 C 

TrjJM«Q 

UKilSI 


FOX-TANGO CORP. 
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AT LAST! A 2 METER SSB 

TRANSVERTER 

At a price you can afford 


FAMOUS HAMTRONICS PREAMPS 

let you hear the weak ones! 


New VHF&UHF Converter Kits 


FM CW TRANSMITTER KITS 


Use inexpensive recycled FO or II mefer ssb excifer on 2 mefers 


Great for OSCAR, SSB, TM, ATV. Over 10,000 in 
use throughout the world yn ctl I types of receivers. 


P9 Kit $12,95 
PI 4 Wired 524.95 

Deluxe vhf model For opp“ 
fi cat ions where space permits 


Frequency Schemes Available 

VX2'4 28-30 144-146 C Other frequi 

VX2-5 28-29- 145-146 rongesavail 

VX2-6 26-28 144-146 on special o 


FEATURES: 

• Linear Convert*. for SSB, CW, FM, ere, 

• A fraction of The price of other units 

• 2W p,G,p, output with 5 MW of drive 

• Use low power tap on exciter or attenuator pad 

• Easy to align with burft-in test polntb 

VX2“i ) TRANSVERTER KIT $59,95 

A25 Optional Cabinet for Xvtirter&PA $20 


• 1-1/2 x 3" * Covers any 4 MHz bond *12 Vdc 

• Ideal for OSCAR •Diode protection *20dR gain 

MODEL RANGE 

P9-LO 26-88 MHz 

P9-HI 88-172 MHz 

P9-220 172-230 MHz 

PI4 Wired Give exact band 


2M LINEAR POWER AMPLIFIERS 

LPA 2-15 Kit 15 W p.o.p. 569,95 
LPA 2-70 Kir 70Wp.e.p. 5139,95 


P8Kit 510.95 

P16 Wired 521.95 

Miniature VHF model for 
tight spaces - size only 
S/2 x 2-3/8 inches. 


let you receive OSCAR signals and other exciting 
SSB, CW,& FM activity on your present HF receiver 


• Covet* any 4 MHz bond 

•20 dB gain *12 Vdc 


MODE! RANGE 

P8-LO 20-83 MHz 

P8-HI 83-190 MHz 

P8-220 220-230 MHz 

Pl6 Wired Give exact lx 


either one 

ONLY $34.95 

inc hiding Crystal 


915 Kit $18.95 
P33 Wired $34,95 

* Covers any 6 MHz band in 
UHF *cnge of 380-520 MHz 
*20 dB gain * Low noise 


MODEL RF range (MHZ) l-F RANGE 

C432-2 432-434 28-30 

C432-5 435-437 (OSCAR) 28-30 

C432-7 427,25 61,25 

C432-9 439.25 61.25 

Special Other i~f 6 rf ranges available 

** a. u ._._ . ... . . . * mr-m — I.MM - — —■ — 

A9 Extruded Alum Casc/Connectori $12,95 


MODEL RF RANGE (MHZ) l~F RANGE 

C50 50-52 28-30 

Cl 44 144-146 28-30 

C145 145-147 (OSCAR) 28-30 

Cl 46 146-148 28-30 

Clio Aircraft 28-30 

C220 220 band 28-30 

Spa ctal Other j-f 8 rf ranges aval ■ able 


BUILD UP YOUR OWN GEAR FOR OSCAR CW 
OPERATION, FM REPEATERS, CONTROL LINKS 
• Professional Sounding Audio •Free of Spur* 
•Completely Stable *Built-in Testing Aids 


* FREE 1978 CATALOG* 

40 PAGE CATALOG IS YOURS FOR THE ASKING I 


* NEW GENERATION RECEIVERS 

* MORE SENSITIVE •MOKE SELECTIVE (70 or 100d&) 

* commercial GRADE DESIGN 

* EASY TO ALIGN WITH BUILT-IN TEST CKT5 

* LOWER OVERALL COST THAN EVER BEFORE 


IT'S EASY TO ORDER! 

©call or write mow for free 

CATALOG OR TO PLACE ORDERI 


T4Q IT Channel 200 MW Exciter Kit for 2M or 
6M band, ■..•»■■■.■»,,,,,$39,95 

T?0 Tripier/Driver Kit, Use with T40 for operation 
on 432-450 MHz hand.,,... $19.95 


©RHONE 716-663-92 54, (Answering 
service evenings and weekends for your con¬ 
venience. Personal service 9^5 pattern time*) 


©Add $2,00 (hipping & handling 


R70 6-channel VHF Receiver Kit far 2M, 6M 
220 MHz, or com'I bonds,* $69. * 
Optional xtol filter for IQOd&odi chan 10.1 


IN CANADA, send to Com tec; 5605 Westluk* Ave* 
Montreal, Oue H4W 2N3 or phoo* 514-482-2640. 
Add 28% to cover duty, tax, and exchange rata. 


T F M T F T Wfffffffff 


T80 RF POWER AMPLIFIER MODULES FOR ABOVE 

• No tuning eVSWR Protected eWired and Tested 

• Rated for Continuous Duty - Great for Repealers 

IRQ-150; 140-175 MHz, 20-25W output $79,95 
T80'450: 430-470 MHz, 13-I5W output $79,95 


182-C Belmont Rd; Rochester, NY 14612 














ALL-MODE VHF 
amplifiers 


FOR BASE STATION & REPEATER USE 



model I WHIT 

1O20W 


OUTPUT 


70-90W 


price 

$329 


130 2540W 110130W 

131 1 5W 110-130W 
135 5 1OW U013QW 
ISO 8 15W 1S0200W 

I imversriL 19" Hack Mount 


'/< 143 149 MHz No I"u rung 
☆ AM * FM CW - SSB 
vV Low Harmonics 
Heavy Duty 

u No Power Suppfy Needed 
;V Illuminated Panel Meter 
V + 13.5V/3 Amp Socket 


■ All units Harmonics exceed 
- 60 dB specification of FCC 
mO 20777 

* 115 or 230V AC 
*/; 60dB Spurious 
p Fu I ly P r o tec ted 0 u t pu t 
.. Internal T/ R Switch 
iv U.S. Manufactured 
•V 19' Rack Panel Option 
Sizes 1/2x 13 x7*H 


FCC type accepted models under Parts 69, 91, and 93 available. 

Only two things are needed to put Ihis power house on the air with your 
handy talky or mobile Iranscaiver a (wo foot piece o! coaxial cable and a 
115 or 230 volt AC outlet That s all You do nol need anything else The 
mobile transceiver can be powered directly from the accessory socket 
located in the rear panel of the RFPL ampliiier h puis oul + 13 5 volts at 3 
amperes This is sufficient for powering mosi 15 wait transceivers. 
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DEALER INQUIRIES INVITED 


RF POWER LABS, INC. 


PQtotfR llOlStieiUPlKOWE * K»hlimd,W«liJnBHjn W033 - taUpMunQ rJOUjUJJ 1 ?fiI - TELEXNo 32 1042 
IABS 


DfPOLE /ANTENNA CONNECTOR 


FACSIMILE 


B 

BUOWIG MFG. Co 


QUF iHQ ll g.pL-'t con rrf r hj, 
C ■ £0 r 1 v(« fc ■■ r m I iHtnl mlc 2 i -**■ 
(l«wl pl*MHT twtr lO artppl (DtJ 

I'i L r r J pfuil DH U I H'.r U"in-<rlfl kp«pv 

' hirinn il<V l»llPu<lMV >niluiT,«f 
fiuitJIfflMd W HVU* nr ||.M 

pfrilfta.O 1 . Com[..tman 7 / 1,99 


I'D lla * 'it H Huhuhii , CA 971 KI -. 


COPY SATELLITE. PHOTOS, 
WEATHER MAPS, PRESS! 

Trie Fax Are Clear - on our lull me (18-1/2" wide) 
recorder^ These commercial-ml 111 ary anils no* svAil- 
jableai surplus pnctrs Learn how ro copy with our FREE 
Fax Guide Tel: (31Z) 372 034$ 


ATLANTIC SURPLUS SALES 

3730 NAUTILUS BROOKLYN, N V. 11224 


The Ultimate 
IAMBIC 
PADDLE... 

* Full range of adjustment in 
lension and contact spacing 

■ Self-adjusting nylon and brass 
needle bearings 

* Solid silver contact points 

* Precision-machined, chrome plated 
brass frames 

* Heavy steei base has black, 
textured finish (chrome plated base 
optional) 

* Non-skid feet 



Wnte for 
literature 


Available at selected dealers or send $3Q Q5 
($49.95 for chrome model! plus $2.00 shipping 
an d ha ndh ng Mone yback gu a ran tee 

«. Bencbojnc. 

fJP Dept A 333 W Lake St Chicago JI 60606 

(312] 2G3 ISOS J 


S &V 


W. Kite, i 

■ ■ 


Radio 
Amateurs 
Reference 
Library 
of Maps 
and Atlas 


WORLD PREFIX MAP Full color. 40 * x 28 *, 
ihows prefixes on i?.ich country . DX /ones, 
lime /ofici. crtie^. ern^s (cferenceri Tobies 

$1.25 

RADIO AMATEURS GREAT CIRCLE CHART OF 
THF WORLD from tfr* cooler of thu Unded 
Stolls' Full color, 30 Jr i 2 b*. idling Great Cff- 
ci»‘ bearings in tor *i* major U,S cities; 

flonton, Washington. D-C„ Miami, Seattle. San. 
Francisco & Los Angeles. $1.25 

RADIO AMATEURS MAP Of NORTH AMERICA' 

full color, 30" x 25" — includes Central Amer 
<CA and the Carihbe.in lo the equator, showing 
call areas, zone boundaries,, prefixes and lime 
/ones, ICC frequency chart,, plus useful informa¬ 
tion on each of the 5(3 United Slates end othe- 
Countries $1.25 

WORLD ATLAS — Only alias compiled for radio 
nrnaiflurs Packed vuJth wnjjrl'WLde information 
— includes 1 1 maps, *n 4 colors with *one 
boundaries arid country prefixes on each map. 
Also includes a polar projection map of the 
world plus, u m.ip of Ihe Antarctica — a com¬ 
plete sol of maps of the world- 20 pages Size 

8%" x 12- $2.50 

Complete reference library of maps — let of 4 

.is listed above * 3.75 

See your favorite dealer or order direct. 

Mai! orders please include $1.25 per order 
for shipping and handling. 

HAD 10 0 MA 1 EUB 111 I 

callbookiw; 


WRITE FOR 

mt 

BROCHURE! 


& 


Dept* F 9?S Sherwood Drive 
Lake Bluff, III. 60044 


SUB-AUDlBLE 
for FM 


generator 


- Inexpensive multi 
lone encoder 

* Compatible with 
PL-CG-QC 

* Low distortion 
sine wave 

* Input 8-18 VDC 
unregulated 

* Rugged, plastic 
encased with 
leads 

* Adjustable frequency 

(98-250 Hz), Lower 
available 

* Excellent stability 

Send for more info 



S 14 )r J «l 


Price $19.95 

Freq. set at 
factory 
$5.00 extra 

Ollf r«i a**} ax 


le 

roducts 

Dept hf P.o SflR 20 S 3 Sonin Cloro CA ViCSl 


n 



IN STOCK FOR 
tl IMMEDIATE 
DELIVERY! 


tarn 



authorized [jinn; 

DEALER* D j a 
DISTRIBUTOR ^ UUl 


SL 


(312)848-6777 


SPECTRONICS, m,r 

iflO* CftRUflD s^ 1 
OAK PAR* ILL bQm 
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Here’s an important new book from The Ham 
Radio Publishing Group. And to make it even 
more exciting, there is a very substantial pre¬ 
publication savings. "Radio Angels" depicts the 
heroic, glorious efforts of Amateurs around the 


world serving their fellow man during the times 
of distress. 160 pages of daring rescues, emer¬ 



gency assistance, and human compassion 
Get your thrilling copy now! 


Often there are no signals op¬ 
erating out of the South Pole 
because of electrical storms 
and the aurora borealis. 

“Their winter will go on until 
September and there's no 
way of getting them out." said 
Guritz 


"... don't know our location.'' 
the voice said, ". .. suffering 
from complete mental, physical 
and nervous exhaustion . . adrift 
in high seas for three days." 


V^6lPf 


Jto* 




Great Gift Idea! 

Be thoughtful. Give 
your friends (non- 
Amateurs too!) a copy 
of this super new book. 


h% 

Wmadios 

{ ommun/ca tions 
W%ookstore ^ 


“It became necessary to transport 
the injured Radio Amateurs 
were dispatched quickly to area 
hospitals to form radio links with the 
command center They later pro¬ 
ceeded through downed trees and 
dangerous power lines to Cedarville 
to establish communications from 
there." 


Get yours at 
this special 
reduced price 


r “.jL 

yjuf j 

- r ^r2T a 


This special offer 

good only until August 31. 1978 


Send check, money order, VISA or Master Charge 


Ham Radio’s Communications Bookstore 


Greenville, New Hampshire 03048 






RTTY for ALL Systems 


MODEL 402 



• «« 


ELECTROCOm “SERIES 400” 
FREQUENCY SHIFT CONVERTERS 


Profess ionslly engineered for outstanding 
performance stability and reliability, the 
Electroconv* Models 4UU and 402 add new 
dimensions of compatibilily between radio 
and teletypewriter systems Manufactured to 
highest quality standards an Electrocom 
tradition for nearly I wo decades —Iheseun ns 
are ideal tor military, government, commer¬ 
cial. civil defense and amateur applications 
The Model 400 front panel digital knob accu¬ 
rately selects shifts up to 1000 Hz., while two 
such knobs on the Model 402 independently 
sel the mark and space frequencies Both 
models may also be preset with any lone pair 
between 1000 and 3200 Hz 
Optimum performance wilh FSK or AFSK 


systems is assured by matched filters pre 
cision linear detectors, baud rate selector 
bias compensation, and semi-diversity err 
euitry Operation ■$ enhanced by a CRT 
momior autostart with solid-state motor 
switching, anlispace, markhold. El A MIL 
oulput voltages and a constant current loop 
supply In addition various options are 
available including rack mounting and poiai 
current output 

Write or call us tor complete product de 
tails and specifications Learn why Electro- 
com H 400 Converters are designed not 
only lor today s communication environ¬ 
ment, bul ultimately to fulfill RTTY regime- 
rnenls for years Id come 



INDUSTRIES 


1105 N« IRONWOGD DRIVE, SOUTH BEND, INDIANA 46615 

Telephone {219| 232-2743 


7th ANNUAL 

HAMBURG INTERNATIONAL HAMFEST 

PRESENTS 


HA**? 


SM *4 


SEPTEMBER 16th 

ERIE COUNTY FAIRGROUNDS 


9 A.M. - 5 P.M. 

BUFFALO, N.Y. 


Speaker* — Brg Priie* — Indie*' Program* Maiar Manufacturers _ fl.V Hookups Indoor/ 
Outdoor Flea Markets - Talk Ih On 52 & 31/?f - Off N.YS. 1-90 at liit 57 

Owl nit H I H Go hi mill bk t P4G4 Ciyugi Drivt. Nugjrj Fills N Y 14304 — Pfwn* 71G-2970539 71G-073-3$B* 


PCP TVPE:fl 


rum 

mint 


SEE POPULAR ELECTRONICS 
FEB '78 ISSUE! 


FISH LI i»i lit *iii IKI Bull iH prnlrd ihie»i« fcuid- Virvc II ^ Hi* 
mi(jriM- ikiIiwIiii i^Htu 1 (n ihth rirl I# *,■, ,#»r *l.,+4 
>#1rr Ijl-ii liMl ,jin Jili.Ii ip |i M'i fjtnmmi drill- s ilM'i. 

{Kirs AvJiiaauii 

Small Pkg. 6pcs 4x6 $5.49 
Med.Pkg, 4pcs 6x9 $6.95 
Large Pkg. 3pcs 9x12 $7.95 



K BUILD-IT-YOURSELF ^ 
AVIONICS FOR ' 

HAM PILOTS 

Free catalogue describes high tech - i 
notogytow cost avionics and test \ 
equipment offered in kit form , Product ( 
line includes audio panei aircraft band J 
two-channel transceiver, digital chro- » 
nometer, navigation and com muni- i 
cations test equipment bench power | 
supply, and more. Shoot us the coupon 
tor details, l 

Namti _ i 


Address 
Ofy_ 


' Ofy Sra/e Zip 

1 J 2 91 2 ?m / Radi0 Systems 
\ / Technology, Inc. 

RR 5, GRASS VALLE Y. CA 95943 


MOVING? 


KEEP HAM RADIO COMING 


t t # 


H possible let us know lour to six weeks 
before you move and we will make sure 
your HAM RADIO Magazine arrives on 
schedule* Just remove the mailing label 
from this magazine and alhx below 
Then complete your new address (or any 
other corrections) in the space provided 
and we ll lake care of the rest. 

Allow 4-6 weeks for 

HoOmO correction. 

Magazine 

Greenville, NH 03048 

Thanks for helping us to serve you belter. 


n “WAZYERBESPRISr I 


mssty) 


(607)739-0187 


DRAKE 


CALL US FOR OUR “CASH-AND-CARRY " PRICE 

IN-STOCK ITEMS SHIPPED UPS WITHIN 24 HOURS 
PHONE: TUES. FRI. 10-5 WALK-IN: SATURDAYS ONLY 12-4 
OTHER HOURS BY APPOINTMENT ONLY 


VISA 


C F P COMMUNICATIONS 

211 north main street 

HORSEHEADS. N. Y. 14845 
PHONE; 607-739 0187 
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<7 1 - 800 - 233-0250 


FOR FAST, DOOR¬ 
STEP DELIVERY 

give us a cal). You'll be amazed: 
tor we guarantee we ll ship 
your equipment the same day 
Plus.most shipments are PRE¬ 
PAID, 


FOR NEWOR USED 
AMATEUR RADIO 
GEAR 


join thousands of our satis¬ 
fied customers who buy from 
us as easily as from their local 
supplier. So. remember your 
call is Toil Free 


we re specialists 
and carry in stock most of the 
famous-brand lines. Or. we will 
talk trade. 


We welcome your Master Charge or VtSA/BankAmericard 


8340-42 Olivo Blvd PO Box 28271 St Loins MO 63132 


600.10183 


NOW , . . 

* POP TABLE 

w -1 h N Cad Batitf*'C* 


Pre-Amp 

PROBE 

HI 500 
MH* 


CRYSTAL BANKING SERVICE 
P.O.BOX 683 
LYNNFIELD, MASS. 01940 


Seauner 


ALL 5 BAND OPERATION - ONLY ONE J FOR ALL MAKES AMATEUR HE TRANS- 
NEAT SMALL ANTENNA FOR CONGESTED f/J MITTERS - TRANSRECElVERS * GUARAN* 
HOUSING AND APARTMENT DWELLERSl TEEO FOR 3.000 WATTS PEP POWER 

LIGHT, NEAT * ALMOST INVISIBLE! ^ FOR NOVICE AND All CLASS AMATEURS! 

COMPLETE Ready to pul up with 30 n Dacron end suppori tardi! Wt 3 lb*., 1 "X 5 MOLDED 

RESONANT TRAPS - ju*l twitch your transmitter lo deiiretl Lund »or EXCELLENT PERFORMANCE! 

NO TUNERS OR BALUNS NEEDED! CAN BE USED IN ATTICS. TOPS OF BUILDINGS INVERTED 
Vs IN MINIMUM SPACE NO CENTER SUPPORT NEEDED, NO HAYWIRE HOUSE APPEARANCE 
COMPLETELY ASSEMBLED. Ng tuning - cutting * soldering * m«a»uMng - JUST HANG IT, AND 
USE ITI 5 WR IS 1.2 AT RESONANCE THOUSANDS IN USE - EASIEST INS l ALLATIONI 

00 - 40 * 20 - 15-10 meter b*nd&---l 02 it. wtthSOft RGSBU cos* - connector -Mgdul 0 O&BU ^49 95 
40 - 20 * 15-10 meter t»«ndj ---54 ti. with 90 ft. RG 50 U to<n - connector -Model TOOlSU $4 0 95 

20 -tS-lO m>t«r bonds—- 26 ft with OQ ft RGS&U Cd#i - conneeiur - Model 1007 BU $47 95 


WESTERN ELECTRON 1 C SDtpi 


H ELECTRONICS 


" Z, Mini 
Counter 


7208 COUNTER 


11,000's OF CRYSTALS 

V *H25C Case Scanner Monitor 
_U "10.7 Amateur Ham 
"V »2 Meter, CB, Standard 

1 to 3 ID to 49 SO and UP 

* 3.70 * 3.00 * 2.50 


CliMKijil PufpMM. 1 Luk < Uvl ( u till Id VMiIUHH the Si rill til ILisil PL-iMfiruini i- 

"Clieck lhf> features we have that Some uthftf low cost couniers don't have " 

b.ne: tSonubv iy 10 MV ai GO Mit; *c juipivmly A,■ 1 o Decima 1 Point 

ID D*ip .iv * 1 l £ V p 1 l 2 V Opeffitofi #Stfie£nfoHf Gate Tim#s ill iut. fir 1 wc I 
lOCludtd *Pulh Byftun CO-olfOl* * Buih ir> f opt idbal I 

ark *Gnte I 'flhl •Crystal Tnn» B*se n pp m after ul 1 

OtS K GOO MH: K . T £14995 7JOBA AsmrnGleU 51QH3G 

D1J Portable W' Nl Can Baflttry Hflurtl m ChatgtfU SJ9 9& 

021 Cry^lai Clvtm I 1 ppm 0 to GO^C 1 $30 95 03 r HandU £5 00 A 

m tl4 I Li.. It in P t *** ri u > 10 MV lS 1 ErO MH/ $10 00 


OPTIONS 
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RADIO AMATEUR 


Respected worldwide as 
the only complete authority 
for radio amateur 
QSL and QTH information. 


The U.S. Callbook has over 
300,000 W & K listings. It lists 
calls, license classes, names 
and addresses plus the many 
valuable back-up charts and 
references you come to ex¬ 
pect from the Callbook. 

Specialize in DX? Then you're 
looking for the Foreign Call- 
book with almost 300,000 
calls, names and addresses of 
amateurs outside of the USA. 


Ptoawr contact ihia advflfTOAf dmiw.ily 


Limit 15 inquiries per request 


August, 1978 

Please use before September 30, 1978 


Order from your favorite electron’ 
ics dealer or direct from the pub* 
Usher. All direct orders add $1.50 for 
shipping. Illinois residents add 5% 
Sales Tax. 


Tumt oh and nmil (u 

HAM RADIO MAGAZINE 
Gr#irnvilla N H 03048 


chock oil 


CALL 


RAOJO AMATEUR 


Dept, e 925 Sherwood Drive 
lake Bluff. Ill 60044 


126 Q august 1978 


More Details? CHECK - OFF Page 126 





















































| Ehrhorn Technological Operations, Inc. 

P.O.Box 708 ■ Canon City, Colorado 81212 • (303)275-1613 




ALPHA - Sure you can buy a cheaper linear... But is that reall y what you want? 


MAXIMUM LEGAL POWER .. . 
ALPHA STYLE 

There are lots ot so-called “Maximum 
Legal Power*' linear amplifiers on the 
market. Why is it that so many knowl 
edgeable amateurs, after checking out 
(and often owning} the others, ultimately 
choose an ALPHA? 

For one thing, "maximum legal power" 
doesn't begin to tell the whole story 
Nearly ah manufacturers’ ratings implic 
ttty assume an amateur service duty 
cycle much less than 100%. Even the 
terms “continuous and "100%" duty 
have been so debased in recent years as 
to be meaningless unless explicitly de¬ 
fined The consequence, too often, is a 
power transformer or tube going up in 
smoke during a long operating period 

Every ALPHA ampler is unequivocally 
raied to run a full 1000 watts of eontinu- 
ous, average DC power input, in any 
mode, with No Time Limit (NIL). You 
could leave your ALPHA {any ALPHA) all 
day with a brick on the key, at a kilowatt 
input (or at 2KW PEP input, two tone 
SSB) without hurting it. In fact, you 
could leave it for weeks: last year we ran 
a standard ALPHA 76 keydown at a kilo¬ 
watt for IS days without ill effect. Thai s 
ALPHA POWER 1 


SIX TIMES THE WARRANTY! 

To top it off, your new ALPHA is pro¬ 
tected by ETO’s exclusive 18 month 
factory warranty * six times as long as 
the industry-standard 90 days! Now that 
does tell a story, 

EVEN BETTER THAN GREAT 
ALPHAS OF THE PAST! 

These new ALPHAS are even better 
than their famed ALPHA 76/374 series 
predecessors , . . Believe it or not! 

The pleasure of owning and using a 
new ALPHA is enhanced by the ruggedly 
handsome new metal work . . . refined 
metering and pushbutton control 
systems ,,. improved bandpass circuits 
in the no tune-up models. One version 


r 


ALPHA / VOMAX 

Speech processing in a class by 
itself . . , for “talk power’*, low 
distortion, and ease of use, it has 
no equal. 

Shown «ilh £>01 (on a I AC power adapter 


combines the great conveniences of no- 
tune-up operation and full CW break-in 
Another brings ALPHA POWER to 6 
meters. 

TRADITIONAL ALPHA 

ENGINEERING 

AND CRAFTSMANSHIP. 

We've retained the robust compo¬ 
nents and basic circuitry that compiled 
such an amazing record of freedom from 
major failures in the ALPHA 76 and '374 
Why tamper with success? 

We think the new ALPHAs set a stan¬ 
dard for style. But the real beauiy of 
every ALPHA linear amplifier is inside 
the cabinet - where engineering and 
craftsmanship tell the whole story of 
ALPHA superiority 

The new alpha ?6A series is FCC 
type-accepted and available now. For 
details, descriptive literature, and fast 
service on an even-greater new ALPHA, 
contact your dealer or write to ETG 
direct. 

And ask for a copy of our free guide, 
“EVERYTHING YOU ALWAYS WANTED 
TO KNOW ABOUT (COMPARING) L1N- 
EARS . . . BUT DIDN'T KNOW WHOM TO 
ASK “ 


ARE HERE 


FOUR RUGGED NEW BEAUTIES . . . EACH IN A CLASS BY ITSELF! 


More Details? CHECK-OFF Page 126 
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Call Toll 
For Swan 




SWAN TB4HA * 

4 element trl-band beam 

All four elements active on ali three 
bands The heavy duty TB4HA 
features: ■ Gam 9dB * Front to bach 
24-26 dB ■ Boom length 24' * Longest 
element 26 ft. 10 in. * Wind surface 
area 6 sq ft ■ 10-15-20 meters, 

259.95 list price. Cali for quote, 



SWAN TB3HA 
3 element tri-band beam 

The heavy duty T83HA features: Gain 
8dB * Front to ba v k 20-22 dB • Boom 
length 16’ • Longest element 28'2" 
• Wind surface area 4 sq. ft. ■ 10-15-20 
meters 

199.95 list price. Cali for quote. 


1040V GOLDEN I 

SWAN vertical I 

antenna I 

The heavy duty omni- i 1 ! 

directional 1040 V pf 

features High-Q ad- (jj 

just able traps preci - || 

sion set for max. radia- / a 

tion efficiency on each >Jda 

band with low VSWR. lif 

Designed for 52 Ohm ]■ 

coaxial * Base rnoun- 1 ! i I 

ting hardware inel ud- HJ 

ed * 10-40 meter , L| 
operation (75 meter 75 ll;;J 

MK resonator optional 
39.95) 

122.95 list price Call for quote. 



SWAN WM-3000 
precision PEAK/RMS 
wattmeter 

Read forward or reflected power with 
maximum accuracy from 3.5 to 30 MHz 
* RMS readings available with the flick 
of a switch * Four scales from 9 to 2000 
watts. Requires 117V AC power source, 

87.95 Call for yours today. 



SWAN WMM200 SWR 
and power meter 

Designed for mobile operation and 
illuminated for night operation • Direc¬ 
tional coupler measuring method 
* Impedance 50 ohms * Power range: 
0-20 watts and 200 watts in the second 
range * VSWR 1:1 -3:1. 

45.95 Call for yours today. 


SWAN WM200A 
through-line wattmeter 

Reads 20 and 200 watt scales 

• Includes expanded VSWR scale 

• Reads PEP or RMS values • Direc¬ 
tional Coupler permits reading of 
forward or reflected power from 50-150 
MHz * Requires 117 VAC in peak 
reading position. 

87.95 Call for yours today 


Remember, you can call TOLL-FREE: 1-800-633-3410 in U.S.A, or call 1 - 800 - 292-8668 in 
Alabama to place your order. Store hours: 9:00 AM til 5:30 PM, Monday through Friday. 


VISA 


Longs Electronics 



MAIL ORDERS: P.0 BOX 11347 BIRMINGHAM, AL 3520 2 * STREET ADDRESS; 2800 7TH AVENUE. SOUTH BIRMINGHAM. ALABAMA 35233 
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2 METER TRANSCEIVER 
DIGITAL READOUT 



MODE SSB CW AM FM 
SOLID STATE 
PLUG IN MODULE 


* 


PWH CONTROL 
SSo MIC GAIN All 
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RF Q AIN 
TUNE 
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A compact versatile transceiver tor me 
twenty-five watt output puts the FT-225RD far 
for our 1978 full line catalog. 




, •• . . - ■ ~ . _ -1 - ’ rU , 1 t *5V ~ ~ ■„“* * . 

tcompact versatile transceiver for the 


i . • ■ 
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e built-in 
ahead. See It at your dealers ti 
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SPECIFICATIONS: 

• •• ■ i, rO*r 

General 

Frequency Range: 144-145 MHz, 145-146 MHz ( 146-147 MHz, 
147-148 MHz 

Frequency Readmit: Digital readout to 100 Hz, analog display 
resolution better than 1 KHz. 

Modes of Operation: LSB, USB, CW. AM, FM 

Frequency Stability: Within 100 Hz during any 30 minute period after 
warmup. Not more than 20 Hz with 10% line voltage variation* 

intermediate Frequencies: let IF =10,7 MHz; 2nd IF=4$5 KHz. 

Antenna Impedance: 50 ohms unbalanced 

Repeater Split: 600 KHz Installed, any split up to 1 MHz with optional 
crystal. 

Power Requirements: AC 100/110/117/200/234 Volta 
DC 13.8 Volts, negative ground 


Power Consumption: AC Receive 30 ¥A 
Transmit 160 VA at full output 
DC Receive 1,2 Amps Transmit 6.5 Amps 
Size: 230mm (W) *125mm (H)x3l5mm (D) 

Weight: Approximately 9 kg 

Receiver 

Sensitivity: SSB/CW 0.3 uV tor 10dB S/N 
FM 0.35 uV for 20dB QS 
AM i.o uVfo lOdB S/N 
Selectivity: SSB/CW/AM 2.3 KHz at 0dB down 
4.1 KHz at 60dB down 

FM 12 KHz at 6dB down 2B KHz at GOdB down 
Image Response: Better than — 60dB 
Spurious Response: Better than 1 uV at antenna 






: 

* s J .1 r ' •• 

■ ■ ■ 


Prico And Sped lie aliens Subject To 
Change Without Notice* Or Obligation 




The radio ,. 


V^fTSf; EUiCmONtCS CORF . *5954 Dumtey At*. t Pmvmount, CA 90723 (213) 653*400/ 
' CORF. East *w Service Ctr.. 613 Redna Ts-.. Cinctwail, OH 452* f 
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EIMAC tubes win a place 

in Rockwell-Collins' 

HF-80 systems. 


Rockwell-Collins chooses EIMAC' 
tubes again. 

To power their new HF-80 family of 1 to 
tO kW hf single sideband radio equipment, 
Rockwell-Collins needed tubes as well- 
constructed and reliable as the HF-80 system 
itself. That’s why they went with EIMAC, the 
way they have for every hf system they’ve 
built since 1958, 

The deciding factors— 

EIMAC’s quality, 
backup, availability 
and customer 
acceptance. 

The new HF-80 
equipment ranges from 
operator-attended re¬ 
ceivers and transmitters 
to fully automated, re¬ 
motely located communica¬ 
tions stations. The HF-80 is 
used worldwide in business, mili¬ 
tary and general government com¬ 
munications. So Rockwell-Collins needed 
tubes with worldwide availability and tech¬ 
nical back-up. EIMAC’s proven customer 
acceptance and well-established reliability 
were more pluses. 

The HF-80 uses EIMAC’s 
4CX1500B at 1 kW, 4CX5000A at 3 
kW, and 4CX15000A at 10 kW with 
EIMAC’s 4CX350A as drivers. 


For more information on what makes 
these and other EIMAC tubes so special, con¬ 
tact Varian, FTMAC Division, 301 Industrial 
Way, San Carlos, California 94070. Telephone 
(415) 592-1221.Or contact any of 
the more than 30 Varian Electron 
Device Group Sales Offices 
\ throughout the world. 
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Send for your copy of the world’s 
largest selection of c 
products in easy-to-build, money- 
saving kit form! Nearly 400 kits in all 
— all with Heath’s world-famous 
assembly manuals that take you 
step-by-step from unpacking to 
final plug-in. 


fill In card and mail today 

Please rush me my 
personal copy of the 
new Heathkit catalog. 

I am no! on your mailing list. 

Name.- --- 


LV 


ft 



Address. 


State 
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HEATH COMPANY 

Benton Harbor Ml 49022 


Send for your 




Complete descriptions and 
specification* of nearly 400 

electronic kit* 
including: 
atereo compo- 
nanlii auto, 
marina and 
a I rcrafl accaa* 
aortas; digital 
clock* and 
waathar 
Instruments; 
Amateur 
Radio; 
color TV; 
personal 
computers 
and lota moral 









